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ADVERTISEMENT 

BT  THE  TRANSLATOR. 


X HILOSOPHICAL  men,  as  well  as  manu- 
facturers, will,  no  doubt,  receive  with  fatif- 
faCtion  the  following  treatife  on  a new  art  of 
great  importance  to  fociety,  and  truly  honour- 
able to  philofophical  chemiftry.  It  is  unne- 
ceflary  to  enlarge  on  the  value  of  a procefs, 
which  has  been  eagerly  and  univerfally 
adopted  as  foon  as  ever  it  was  known,  and 
its  principal  difficulties  removed.  Neither 
will  it  require  any  argument  to  fhew  the 
advantage  which  practical  men  muft  receive 
from  a detailed  and  very  faithful  account  of 
procédés,  conducted  on  a fcale  of  fufficient 
magnitude  for  commercial  purpofes. 
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When  we  refled  on  the  ftate  of  thofe  arts 
which  are  mentioned  in  the  title  page,  and 
the  numerous  applications  this  new  method  is 
ftill  capable  of,  as  well  as  the  utility  of  teach- 
ing it  to  all  who  are  in  any  refped  concerned 
in  bleaching,  it  will  fcarcely  be  queftioned, 
but  that  this  elementary  treatife  muft  prove  of 
great  public  benefit. 

WILLIAM  NICHOLSON. 

Newman-ltreet,  June  13, 

1799* 


PRELIMINARY  OBSERVATIONS, 


£Y  THE  AUTHOR. 


X HOUGH  the  illuftrious  Swedifh  che- 
mill  Scheele  was  the  firft  who  obferved  the 
property  of  the  oxygenated  muriatic  acid, 
which  was  alfo  a difcovery  of  his  own,  of 
difcharging  vegetable  colours,  has  acquired 
the  ftrongeft  claim  to  the  gratitude  of  the 
public,  it  is  equally  true,  that  the  celebrated 
French  chemift  Berthollet  has  eftablifhed  an 
equal  claim  to  the  acknowledgments  of  the 
world,  by  his  a&ive  and  able  exertions  on  an 
qbjeCt  of  xo  much  confequence  to  the  com- 
merce of  the  linen  and  cotton  manufactures. 
The  different  memoirs  which  he  has  pub- 
lifhed  on  this  fubjeCt,  particularly  that  which 
is  inferted  in  the  fécond  volume  of  the  An- 
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nales  de  Chimie — the  fcientific  application  he 

% 

has  made  of  this  acid  to  difcolour  the  feve- 
ral  vegetable  fubftances  which  çonftitute  the 
raw  materials  of  manufactures--- the  particu- 
lar developement,  which  the  profperity  of 
thofe  manufactures  led  him  to  confider  as  ne- 
ceffary  to  excite  emulation  among  fpeculat- 
ors,  foon  afforded  very  promifing  refults, 
as  might  naturally  be  expeCted  from  the 
publication  of  fo  ufeful  a procefs.  Manu- 
facturers in  all  parts  of  the  nation  were  in- 
duced to  confult  chemical  and  philofophical 
men,  in  order  to  obtain  information  refpeCt- 
ing  it  : the  happy  confequences  which  have 
rewarded  their  labours  in  this  refpeCt,  are 
truly  honourable  to  the  zeal  of  the  parties 
themfelves,  and  have  added  to  the  reputa- 
tion of  their  guide  in  this  new  department 
of  refearch. 

The  knowledge  which  I had  acquired  re- 
fpeCting  the  inconvenience  and  delay  of  the 
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common  procefs  of  bleaching — the  incalcula- 
ble advantages  which  I faw  muft  attend  the 
method  propofed  by  Berthollet — the  new  life 
which  the  manufactures  of  thread  and  piece- 
goods,  and  the  commercial  tranfaChons  de- 
pendent thereon,  would  certainly  receive  : — * 
thefe  views,  added  to  the  defire  of  knowledge, 
and  a wittt  to  contribute  to  the  propagation 
of  a difcovery  which  promifed  an  increafe  of 
our  riches  and  our  enjoyments,  engaged  me 
to  verify  the  procefs  defcribed  in  the  Annales 
de  Chimie.  My  intention  was,  in  the  firft 
place,  to  make  myfelf  matter  of  the  procefs, 
and  then  to  propofe,  with  confidence,  this 
new  method  of  bleaching  to  the  manufac- 
turers, merchants,  and  bleachers,  in  my  de- 
partment of  infpeCtion,  to  whom  this  fpecies 
of  induftry  might  prove  advantageous,  and  to 
give  them  every  information  in  my  power. 
But  I foon  found  that  it  would  be  in  vain  to 
defcribe  and  publilh  this  method,  which 

would 
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would  be  in  a fhort  time  forgotten  or  confined 
to  a few  individuals,  if  it  were  not  rendered 
more  economical,  lefs  dangerous,  and  more 
amply  defcribed  with  regard  to  the  manipu~ 
lations,  or  pra&ical  part,  fo  as  to  be  rendered 
eafy  and  perfectly  adapted  to  the  comprehen- 
fion  even  of  workmen  totally  unacquainted 
with  chemical  operations.  For  I knew  that 
matters  have  feldom  the  time,  or  will  take 
the  trouble,  to  operate  themfelves,  but  moft 
Commonly  confide  their  work  to  men  upon 
whom  they  can  depend,  I therefore  took  the 
ntmoft  pains  to  render  the  difcovery  of 
bleaching  with  the  oxygenated  muriatic  acid 
of  general  ufe.  As  I had  the  good  fortune  to 
be  fuccefsful  in  my  trials,  I fhall  endeavour 
in  the  following  work  to  defcribe  the  proceffes, 
by  the  affiftance  of  which  I fucceeded. 

I firft  give  an  account  of  the  principal  diffi- 
culties I experienced  in  operating,  according  to 

the 
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the  directions  in  the  memoir  before-men- 
tioned ; difficulties  which  the  author  him- 
felf  would  not  have  failed  to  remove,  if  he 
had  himfelf  operated  in  the  large  way.  I 
then  defcribe  the  methods  which  I have 
thought  proper  to  fubftitute,  inftead  of  feve- 
ral  of  thofe  which  are  there  pointed  out  : and, 
laftly,  I defcribe,  with  the  greateft  precifion 
and  minutenefs,  the  different  operations 
which  are  indifpenfably  neceffary  to  give 
linen,  hempen,  cotton  and  mixed  goods,  a 
perfeâ  bleaching,  equal  in  colour  to  the  bell 
■which  are  met  with  in  the  market,  and  are 
known  in  France  by  the  names  of  the  white 
goods  of  Troyes,  Rouen,  Senlis,  &c. 
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THE  ART 


OF 

BLEACHING  COTTONS,  THREAD,  &c. 

BY 

THE  OXYGENATED  MURIATIC  ACID, 

RENDERED  OF  MORE  EASY  AND  GENERAL  USE  *, 


CHAP.  I. 

An  Explanation  of  the  Difficulties  which  attend  the 
Method  of  Bleaching , dcfcribed  in  the  fécond  Volume 
of  the  Annales  de  Chimie , when  praïïifed  by  inex* 
perienced  Operators. 

One  of  the  firfl  difficulties,  in  the  operation 
illuftrated  by  the  plate  annexed  to  the  memoir 
. in  the  Annals  of  Chemiftry,  is  to  obtain  in  the 

depart- 

* It  was  intended  that  this  work  fhould  have  been  publifh- 
cd,  in  1791,  by  the  General  Adminiflration  of  Commerce 
(in  France)  ; but  the  fuppreffion  of  that  board,  in  the  courfe 
of  the  fame  year,  prevented  its  appearance.  Since  that  time, 
other  circumflances  have  been  unfavourable  to  the  author’s 
intention  of  publiftiing  the  refults  of  his  experiments  on  the 
new  method  of  Bleaching. — Note  5 f the  Author* 
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The  Art  of  Bleaching 

departments  fuch  furnaces  as  are  there  pre- 
ferred to  be  ufed.  They  can  fcarcely  be  had 
but  by  fending  to  Paris,  where  they  are  made  : 
and  if  it  be  even  fuppofed  that  thefe  furnaces 
might  conveniently  be  made  at  a diftance  from 
the  capital,  they  would  (till  appear  to  be  coftly, 
fuitable  only  to  a tingle  matrafs,  not  calculated 
to  (hew  the  procefs  which  takes  place  in  the 
veffel,  fubjeâ  to  be  heated  too  fpeedily,  and 
liable  to  render  part  of  the  lutes  difficult  to  hold  ; 
laftly,  they  do  not  always  fecure  the  operation 
from  the  confequences  of  an  abforption  of 
the  water  of  the  tub  into  the  intermediate  vef- 
fel (notwithftanding  the  tube  of  fafety),  in  fuch 
cafes  where  the  heat  is  not  kept  up  and  urged 
particularly  towards  the  end  of  the  diftillation> 
or  where  any  negligence  has  taken  place  in  the 
agitation  which  is  required  for  the  fpeedy  ab- 
forption of  the  gas,  or  where  the  tubfes  of  com- 
munication are  too  fmall. 

2.  The  greateft  addrefs  and  precaution  are 
required  for  the  proper  application  of  the  re- 
curved tube,  which  on  the  one  hand  communi- 

A fhort  table  of  fynonimes  is  added  at  the  end  of  this 
work,  for  the  ufe  of  thofe  who  may  be  unaccuainted  with  the 
new  nomenclature. — P.  D.  C. 

The  method  of  Bleaching,  to  which  the  prefent  chapter 
bears  reference,  is  deferibed  in  my  Chemical  Dictionary,  ait# 
Bleaching. — Note  of  the  Tran/lator, 
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cates  with  the  matrafs,  and  on  the  other  with  the 
intermediate  vefiel.  The  flighted:  agitation,  whe- 
ther in  attending  the  lutes,  fupplying  the  fur- 
nace with  coal,  & c.  is  fufhcient  to  break  this 
tube,  and  likewife  that  which  ^mmunicates 
to  the  tub.  The  difagreeable  confequences  of 
fuch  an  accident,  when  the  apparatus  is  in  a 
ftate  of  aQivity,  and  the  difengagement  of  the 
gas  muft  continue  to  take  place,  are  too  obvious 
to  need  defcription.  The  fame  accident  may 
happen  whenever  the  tube  is  put  in  its  place, 
or  taken  out  to  clear  the  matrafs.  To  this  we 
may  add,  the  difengagement  and  frequent  re- 
newal of  fo  many  Hoppers  of  cork,  which  are 
corroded  by  the  gas  and  the  acid  during  their 
paflage,  and  the  adjuftment  of  the  lutes  requir- 
ed to  cover  and  defend  them.  The  care  and  vi- 
gilance required  to  maintain  the  feveral  lutes  of 
the  whole  communication  muft  be  extreme. 

3.  The  pneumatic  tub  or  veflel  having  no 
cover,  muft  fuffer  a large  quantity  of  gas  to 
efcape  during  the  courfe,  and  particularly  to- 
wards the  end  of  the  operation,  which  is  not 
only  attended  with  lofs,  but  renders  it  impoffible 
to  remain  for  any  length  of  time  in  the  place  of 
diftillation,  without  being  greatly  and  even  in- 
fufterably  incommoded. 

4.  it  is  not  a flight  talk  to  conftru£t  the  fides 
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or  borders  of  the  inverted  veffels  in  the  pneu- 
matic tub,  to  retain  and  concentrate  the  gas 
in  a proper  manner.  The  memoir  affords  no 
explanation  of  the  manner  of  conftrufting  or 
adjufting  thefe  parts,  and,  confequently,  leaves  a 
degree  of  uncertainty,  which  expofes  fuch  ope- 
rators as  may  not  be  aware  of  the  great  import- 
ance of  the  perfeft  clofure  of  thefe  parts,  to  the 
probability  of  making  very  confiderable  mif- 
takes. 

5.  The  long  fucceffion  of  lixiviations  and  im- 
merfions  prefcribed  in  this  memoir,  which  are  in- 
difpenfible  according  to  that  procefs,  is  produc- 
tive of  much  lofs  of  time  and  inconvenience. 

6.  The  method  of  compofing  the  lutes,  parti- 
cularly thofe  which  are  proper  for  this  diftillation, 
not  being  explained,  any  one  who  is  not  ac- 
quainted with  the  means  of  doing  this,  or  can- 
not conveniently  procure  them,  will  be  much 
embarraffed,  more  particularly  if  his  refidence  be 
in  the  country,  where  the  praftical  chemifts  of 
the  vicinity,  if  any,  may  either  be  unprovided  in 
this  refpe£t,  or  not  difpofed  to  fupply  either  the 
lute,  or  the  inftru&ions  for  making  it. 

7.  Laftly,  I have  found,  by  my  own  experience, 
that,  independent  of  the  difficulties  here  enume- 
rated, the  fingle  obftacle  of  keeping  the  Jutes  in 
a proper  ftate  during  the  whole  eourfe  of  the 

diftillation. 
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diftillation,  together  with  the  no  lefs  effential 
requifite  of  preventing  the  danger  of  immerfions, 
are  quite  fufficient  to  repel  the  efforts  of  the 
moft  zealous  and  obftinate  in  this  kind  of  ope- 
ration. 

Such  are  the  leading  impediments  to  which 
every  one,  whether  he  be  a practical  chemift  or 
not,  will  find  himfelf  expofed  in  an  attempt  to 
follow  in  the  large  way  the  procefs  of  bleaching 
defcribed  in  the  fécond  volume  of  the  Annales 
de  Chimie.  It  was,  therefore,  of  effential  con- 
fequence  to  diminifh,  or  rather  to  remove  thefe 
difficulties,  without  which  this  important  art 
might  be  confidered  as  of  no  value  to  the  public. 
It  will  be  feen  in  the  account  of  the  methods 
I have  employed,  whether  I have  fucceeded  in 
rendering  the  application  and  pra&ice  of  this 
new  procefs  müch  more  advantageous  and  prac- 
ticable, by  perfons  the  leaf!  acquainted  with 
chemical  manipulations. 
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CHAP.  II. 

The  Methods  Juhftiluted  inftead  of  thofe  enumerated  in 
the  foregoing  Chapter . 

I SHALL;  in  the  firft  place,  defcribe  the  fur- 
nace I have  made  ufe  of,  which  I have  endea- 
voured to  render  of  the  greateft  poflible  utility, 
without  increafmg  the  expence  of  fuel. 

A fimple  cafk  of  the  proper  height,  or  four 
pieces  of  wood  framed  together  (fee  plate  I,  fig. 
i and  2 *),  fupport  the  furnace.  The  hearth 
is  difpofed  upon  boards  defended  by  tiles  placed 
on  a bed  of  clay.  The  walls  or  Tides  are  formed 
of  bricks,  likewife  conne&ed  with  clay.  This 
furnace  would  be  equally  ufeful  and  folid,  and 
perhaps  lighter,  if  it  were  lined  with  plaifter, 
like  thofe  portable  furnaces  commonly  ufed  in 
Paris,  which  it  confiderably  refembles  in  its 
manner  of  fupport.  It  is  ufually  double,  and 
ought  in  fact  to  be  fo,  when  the  operations  are 
intended  to  be  made  on  a fcale  of  Tome  extent  ; 
and  confequently  it  is  divided  in  the  middle  by 
a partition.  At  the  front  of  the  furnace  above 

* The  defcriptions  of  the  plates,  by  literal  reference,  are 
found  at  the  end  of  this  work.— N. 

there 
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there  are  two  openings,  which  may  be  either 
round  or  fquare,  adapted  each  to  receive  a 
fquare  or  cylindric  capfule,  with  a ledge,  and 
flat  or  rounded  at  bottom.  Behind,  and  on  the 
fame  level  as  the  capfule,  there  is  a vent  or  pipe 
which  conveys  the  heat  and  vapour  of  the  char- 
coal, which  is  burned  in  a chafing-difh,  or  upon 
a portable  grate,  beneath,  or  round  the  capfules, 
into  a kind  of  refervoir,  which  being  difpofed 
a few  inches  higher  than  the  capfules,  ferves  to 
place  along  fquare  bafon  of  fheet-iron  with  pro- 
jefting  edges,  which  is  kept  filled  with  fea  fait 
or  muriate  of  foda  to  the  height  of  an  inch  and 
a half,  in  order  that  it  may  be  dried  during  the 
diftillation.  At  the  two  oppofite  extremities  are 
two  fmall  apertures,  which  are  opened  or  clofed 
as  may  be  found  expedient  for  the  paflage  of  the 
heat  or  fmcke,  and  therefore  operate  like  re- 
gifters.  In  the  empty  fpace,  at  the  back  part 
of  the  furnace,  beneath  the  drying  place,  there 
is  an  opening  in  the  fide,  into  which  troughs  or 
boxes  of  fheet-iron  are  put,  containing  the  mix- 
tures of  muriate  of  foda,  and  manganefe,  ready 
prepared  before  hand.  In  this  place  they  are 
kept  dry,  and  in  readinefs  to  be  poured  into 
the  vefiels,  the  evening  before  the  diftillation. 

The  opening  through  which  the  chafing-difh 
is  introduced,  which  is  likewife  on  the  fide  of 
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the  furnace*  is  not  quite  fo  much  raifed  as  the 
bottoms  of  the  capfules,  which,  though  fup- 
ported  by  their  rims  on  a level  with  the  top  of 
the  furnace,  have  neverthelefs  their  bottoms 
placed  on  a fmall  bar  (verguillon).  This  open- 
ing may  be  fhut  during  the  diftillation  by  a plate 
of  iron,  or  any  regifter  whatever  which  does  not 
permit  the  accefs  of  air  from  without,  except  at 
its  lower  part.  The  furnace,  it  may  be  perceiv- 
ed, is  portable,  and  on  that  account  can  be 
placed  in  any  part  of  the  laboratory,  as  conve- 
nience or  new  arrangements  may  require. 

If,  in  order  to  anfwer  any  particular  purpofe, 
or  without  attending  to  expence,  the  preference 
fhould  be  given  to  furnaces  of  baked  earth,  I 
would  then  advife  the  ufe  of  fuch  as  have  their 
chimnies  on  the  fide,  without  a dome.  Many 
furnaces  of  this  kind  have  lately  been  conftru&ed 
at  Paris,  by  Laffineur,  rue  Mazarine.  Their 
upper  part,  which  is  flat,  and  on  a level  with 
the  chimney,  allows  the  placing  of  capfules  ; 
and  the  chimney,  which  is  at  the  front,  renders 
it  eafy  to  take  out  the  wood  or  charcoal  which 
is  put  into  a fire-place,  provided  with  its  alh- 
hole  in  the  fame  manner  as  the  other  furnaces 
which  have  a dome.  This  furnace  is  round, 
portable,  lefs  coftly,  and  appears  to  me  to  be,  in 
other  refpects,  much  more  convenient  than  that 
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defcribed  in  the  Annals  : befides  which,  they 
may  be  made  of  any  required  fize. 

2,  Inftead  of  the  matrafs,  the  intermediate 
veffel,  and  the  tubes  which  communicate  from 
this  laft  veffel  to  the  diftilling  and  the  pneu- 
matic apparatus,  I have  fubftituted  a tubulated 
retort,  to  which  I have  adapted  a recurved  neck 
of  glafs  or  lead,  the  beak  of  which  is  placed  and 
luted  to  a fmall  leaden  fupport  in  the  form  of  a 
funnel  5 and  this  laft  piece  is  adjufted  to  the  end 
of  a tube,  of  the  fame  metal,  within  the  pneu- 
matic tub,  whofe  lower  extremity  is  bended  to 
a right  angle,  and  performs  the  office  of  the  glafs 
tube  in  the  apparatus  of  Berthollet.  This  tube, 
as  well  as  the  additional  neck  of  the  retort, 
may  likewife  be  made  either  of  pottery,  ftone 
ware,  or,  which  is  ftill  better,  of  porcelain. 

Inffead  of  the  retort,  and  its  neck  of  glafs  or 
lead,  I have  ufed,  with  no  lefs  but  even  with 
more  advantage,  a body  or  bottle  tubulated  at 
the  fhoulder.  Above  the  neck  of  this  body  or 
veffel  is  applied  a pipe,  w'hich  at  the  fame  time 
forms  the  communication  and  the  interior  tube. 
I fhall  hereafter  ffiew  the  method  of  difpoling 
this  apparatus. 

3.  The  pneumatic  veffel,  to  which  Ï adjtfft  a 
cover,  is  divided  into  three  parts  by  two  faife 
bottoms,  fixed  in  the  yeffel  itfelf  by  means  of 
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its  conical  figure,  or  upon  a hoop,  or  mafles  of 
wood,  fixed  with  pins.  I fhall  alfo,  in  the  pro- 
per place,  give  an  account  of  the  manner  of 
fixing  and  difpofing  thefe  falfe  bottoms,  as  well 
as  of  other  kinds  of  veffels,  not  without  their 
peculiar  conveniences. 

4.  I have  confiderably  diminifhed  the  lixivia- 
tions and  immerfions.  In  the  chapter  which 
treats  of  thefe  fubje&s,  it  will  be  feen  in  what 
manner  I have  proceeded  in  Amplifying  thefe 
important  operations. 

5.  I fhall  alfo  defcribe  the  method  of  compo- 
fing  two  lutes,  which  I have  found  very  ufeful  ; 
one  made  with  the  cake  of  linfeed,  and  the  other 
known  in  ehemiftry  by  the  name  of  fat  lute. 
The  latter,  though  more  expenfive  and  difficult 
to  make,  appears  to  me  to  deferve  the  prefer- 
ence. 

6.  By  fuppreffing  the  intermediate  veffel,  and 
by  the  fubftitution  of  a retort  or  tubulated  bot- 
tle inftead  of  the  matrafs,  together  with  the  re- 
curved neck  or  tubes  of  lead  inftead  of  the  tubes 
of  glafs  ; when  once  the  conneâing  part  is  well 
luted,  in  the  manner  hereafter  to  be  defcribed, 
no  further  trouble  or  inconvenience  follows  from 
the  lutes,  becaufe  there  is  but  one  to  take  care 
of,  namely,  that  of  the  beak  of  the  neck  placed 
on  the  tube  which  paffes  into  the  pneumatic 
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veflel.  This  lute  being  renewed,  if  thought  fit, 
at  each  diftillation,  and  a little  attention  being 
paid  to  apply  it  well,  is  never  found  to  fail.  The 
operator  is,  therefore,  at  liberty  to  employ  his 
time  in  the  lixiviations  and  immerfions.  It 
will  hereafter  be  feen  in  what  manner  I have 
fucceeded  in  removing  the  danger  of  thefe  im- 
merfions. 

In  this  early  ftage  of  our  defcription,  it  is 
eafy  to  perceive  how  much  lefs  troublefome  our 
apparatus  mull  prove,  than  that  to  which  we 
have  referred  in  the  firft  chapter.  Neverthelefs, 
as  it  is  of  confequence  that  the  inhabitants  of 
the  country,  to  whom  my  attention  has  been 
principally  directed  in  this  work,  fliould  be  in 
no  refpeft  expofed  to  failure  in  the  fmalleft  par- 
ticular, I (hall  proceed  to  give  the  moft  minute 
accounts  of  the  ufes  and  arrangement  of  the 
apparatus  ; and,  in  the  firft  place,  I fhall  treat  of 
the  lutes. 
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CHAP.  III. 

The  Comfojition  of  Lutes . 

FAT  LUTE. 

THE  obfervations  I fliall  offer  on  this  parti- 
cular lute  are  partly  extrafted  from  Baumé’s 
Chemiftry.  I have  thought  it  proper  to  add 
fome  ufeful  obfervations  for  the  fake  of  be<rin- 
ners.  Take  any  quantity  of  good  grey  or  blue 
clay:  I have  always  found  fullers-earth  (argile 
à foulon)  excellent  for  the  purpofe.  The  clays  of 
Gentilly  and  of  Vanvres,  near  Paris,  are  likewife 
very  good.  The  clay  is  to  be  dried  in  thin  cakes, 
which  may  be  fpeedily  done  in  an  oven  after 
the  bread  is  drawn  ; the  dried  clay  is  to  be 
pounded  finely,  and  fifted  ; a certain  quantity  of 
this  clay,  together  with  a fufficient  dofe  of  boiled 
linfeed  oil,  muft  then  be  beaten  in  an  iron  or 
bell-metal  mortar  for  a long  time,  until  the 
fmalleft  lumps  have  difappeared,  and  the  whole 
mafs  fliall  form  a pafte,  of  an  uniform  colour, 
rather  folid  and  tenacious,  but,  neverthelefs,  not 
adhering  to  the  hands  : this  is  called  fat  lute. 

A large  quantity  of  this  lute  may  be  prepared 
beforehand,  more  efpecially  when  the  operations 
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are  to  be  performed  in  the  large  way,  and  almoft 
continually.  That  which  has  been  made  for  a 
twelvemonth  is  more  pliant  and  better,  but  it 
mu  ft  be  kept  in  a cellar,  in  a covered  earthen 
pot.  When  it  has  become  too  dry  to  be 
handled,  it  may  be  ealily  foftened,  by  firft 
warming  it,  and  afterwards  beating  it  in  the 
iron  mortar,  with  as  much  of  the  boiled  linfeed 
oil  as  may  be  found  neceftary. 

The  lute,  which  has  ferved  for  one  diftillation, 
may  be  ufed  again,  after  the  burned  or  decom- 
pofed  parts  have  been  feparated  : thefe  parts 
may  be  known  by  the  white  or  yellowilh  colour, 
and  the  dry  or  brittle  confiftence  which  the  lute 
allumes  at  thofe  places.  Lute  which  is  worked  up 
again  is  fo  far  from  being  worfe,  that  it  is  more 
flexible  and  tenacious.  In  this  manner,  the  old 
fat  lute,  or  that  which  has  already  been  ufed, 
may  be  advantageoufly  mixed  with  new  lute. 
It  is  particularly  efiential  that  the  burned  por- 
tions fhould  be  reje&ed  from  this  mixture  -,  if 
this  be  not  done,  the  lute  will  not  dry  as  it 
ought,  and,  fo  far  from  being  foft  and  flexible,  it 
will  be  harlh,  (hort,  and  continually  difpofed  to 
give  way,  by  (licking  to  the  fingers. 

When  the  quantity  to  be  mixed,  or  kneaded 
up  again,  is  very  lmall,  the  trouble  of  beating  it 
in  the  mortar  may  be  avoided,  becaufe  the  ope- 
• ration 
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ration  is  performed  very  well,  by  kneading  the 
matter  with  the  hands.  For  this  purpofe,  a 
portion  of  the  lute  already  kneaded  in  the  mor- 
tar, and  foaked  with  oil,  may  be  taken  and 
rolled  in  the  veffel  containing  the  pounded  and 
lifted  earth  ; the  portion  of  earth  which  adheres 
may  then  be  worked  in  ; and,  by  a repetition  of 
this  manipulation,  the  mafs  will  fpeedily  become 
enlarged,  and  muft  be  ftrongly  compreffed,  rolled 
out,  and  doubled  again,  until  it  is  found  that  it 
poffeffes  the  requifite  foftnefs  and  tenacity,  and 
does  not  crack  when  doubled. 

If  itfhould  happen  that  the  lute  fhould  become 
too  foft  by  excefs  of  oil,  and  clay  is  not  at  hand 
to  correft  this  fault,  the  mafs  will  foon  acquire 
firmnefs  by  expofing  it  to  the  open  air  upon 
parchment,  or  upon  a plate.  It  mull  not  be 
laid  upon  paper,  becaufe  it  is  very  difficult  to 
feparate  this  material  entirely  ; and  if  any  parti- 
cles fhould  remain,  there  would  be  reafon  to  fear 
that,  when  incorporated  in  the  mixture,  they 
would  either  prevent  the  perfeft  adhefion  of  the 
lute,  or  would  allow  the  paffage  through  that 
kind  of  void,  or  pore,  which  the  fragments  of 
paper  would  form.  It  is,  moreover,  to  be  re- 
marked. that  this  lute  cannot  be  too  fmooth 
and  uniform.  It  ought  not  to  afford  any  per- 
ception of  inequality  when  it  is  handled,  or 
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kneaded,  nor  indicate  the  prefence  of  foreign 
fubftances,  fach  as  land,  llraw,  earthy  particles, 
&c.  which  are  capable  of  preventing  the  inti- 
mate connexion  of  its  parts. 

I flrongly  infill  on  the  perfe£lion  of  this  lute, 
becaufe  it  is  the  foul  of  diftillation. 

Boiled  linfeed  oil  is  thus  made  : two  pounds 
of  common  linfeed  oil  being  put  into  a faucepan, 
or  proper  veffel,  of  copper,  iron,  or  pottery,  add 
three  ounces  of  red  litharge,  finely  powdered  and 
fifted  ; after  ftirring  the  whole  well  together 
place  the  veflel  on  the  fire,  heating  it  gradually, 
until  the  litharge  is  completely  diffolved.  It  is 
neceflary  to  ftir  the  mixture  very  frequently 
with  a wooden  fpatula,  until  the  whole  folution, 
which  at  firll  acquires  a brick-dull  colour,  is 
completed  : it  is  then  to  be  removed  from  the 
fire,  and,  when  cold,  transferred  into  a Hone  or 
earthen  veflel,  and  kept  well  corked.  This  is 
the  boiled  linfeed  oil  above  directed  to  be  ufed 
in  making  the  fat  lute. 

When  this  oil,  which  is  blackilh  after  boiling, 
is  well  made,  it  congeals  in  the  veflel  as  foon  as 
it  is  cold.  When  it  is  required  to  be  poured 
out,  it  may  be  rendered  fluid  by  bringing  it  near 
the  fire.  To  fave  the  trouble  of  heating  it,  it 
may  be  poured,  as  foon  as  made,  into  a plate  or 
fliallow  veflel,  or  left  in  the  veflel  ufed  for  boiU 
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ing  it.  It  is  fWdom_jn£ceffary  to  heat  it  for  the 
mere  purpofe^jtof  mixture  ; the  quantities  re- 
quired for  this  purpofe  may  be  taken  up  with 
the  fingers,  or  in  any  other  manner. 

It  is  proper  to  obferve,  that  the  veiTel  in  which 
the  oil  is  boiled  mud  be  fufficiently  high,  to 
afford  a fpace  for  the  fwelling  of  the  fluid  ; for, 
as  foon  as  the  heat  begins  to  aft,  it  will  rife 
and  overflow  the  veflfe],  if  particular  attention 
be  not  paid  to  it.  As  foon  as  this  procefs 
begins,  the  veffel  mud  inftantly  be  taken  off 
the  fire,  and  the  mixture  ftrongly  agitated  by 
plunging  the  fpatula  in  it,  at  the  fame  time 
blowing  ftrongly  at  its  furface  with  the  mouth  ; 
by  which  means  the  ebullition  will  be  checked. 
After  this  event  has  happened  two  or  three 
times,  it  may  with  certainty  be  concluded,  that 
the  oil  will  be  fufficiently  confident  to  form  a 
good  fat  lute.  By  cooling,  it  immediately  con- 
geals, as  has  been  remarked,  to  the  confidence  of 
plaider,  of  a black  colour,  inclining  to  brown. 

The  lute  made  of  linfeed  oil  cake  is  thus 
made  : 

The  cake  is  firft  to  be  broken  and  pounded 
in  an  iron  or  bell-metal  mortar,  and  afterwards 
fifted  through  a filken  fieve  ; ftarch  is  then  to 
be  boiled  up,  to  the  confidence  of  fize  or  glue  ; 
a fmall  piece  of  this,  being  powdered  with  the 
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flour  of  the  oil-cake,  is  to  be  worked  in  a plate, 
or  with  the  hands  ; more  of  the  flour  may  then 
be  added,  and  the  kneading  continued  until  the 
mafs  is  abfolntely  without  any  lump,  or  in- 
equality, and  its  confidence  has  become  nearly 
the  fame  as  that  of  the  fat  lute  ; after  which  it 
is  to  be  kept  in  a plate,  or  covered  wooden 
bowl,  in  the  cellar,  for  ufe.  The  fame  care 
mud  be  taken  with  this,  as  with  the  fat  lute,  not 
to  wrap  it  in  paper,  but  in  parchment,  if  thought 
neceflary. 

This  lute  dries  and  hardens  much  on  its  outer 
furface,  which  remains  uninjured  at  the  place 
where  it  is  applied  ; but  it  is  decompofed  more 
fpeedily  than  the  fat  lute,  on  account  of  its 
peculiar  property  to  become  hard  and  flirink 
with  a drong  heat.  In  this  date,  in  confe- 
quence  of  the  aftion  of  acids,  it  allumes  a yellow 
colour,  and  is  then  good  for  nothing  : it  mud  be 
renewed. 

A very  good  lute  is  likewife  made  with  equal 
parts  of  the  flour  of  almonds,  of  linfeed,  and  of 
darch,  kneaded  together.  It  mud  be  under- 
dood,  that  the  latter  is  to  be  boiled  to  the  con- 
fidence of  darch. 

To  thefe  different  lutes  we  may  add  that 
which  is  compofed  of  lime  and  white  of  egg, 
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which  has  the  property  of  acquiring  a confider- 
able  degree  of  hardnefs. 

Among  all  thefe  lutes,  that  to  which  I have 
conftantly  given  the  preference,  and  is  always 
kept  in  fight  in  the  prefent  work,  is  the  fat  lute. 
The  lute  of  white  of  egg  and  lime,  retained  by 
a cloth  and  a bandage,  may  be  advantageoufly 
ufed  as  a covering  to  the  fat  lute  *. 

The  fat  lutes  adhere  very  much  to  the  hands, 
during  the  kneading,  or  working  ; but  it  is  not 
difficult  to  wafh  off  the  remains  after  the  opera- 
tion : nothing  more  is  neceffary,  than  to  ufe 
warm  water  and  foap,  or  foap  leys,  after  having 
previoufly  wiped  off  the  greater  part  with  blot- 
ting paper. 

* 

* Faujas  de  St.  Fond*  in  his  Voyage  en  EcofTe,  mentions 
the  following  lute,  communicated  to  him  by  the  celebrated 
Dr.  Black,  of  Edinburgh.  That  chemifl  conlidered  it  as 
impermeable  to  every  fpecies  of  gas. 

This  lute  is  compofed  limply  of  the  pafte  of  almonds,  in 
the  ftate  it  pofleffes  after  extraction  of  the  oil  ; it  is  foftened 
with  a fmall  quantity  of  water,  in  which  glue  has  been  dif- 
folved:  the  glue  may  even  be  difpenfed  with.—  Note  of  tfc 
Author. 
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CHAP.  IV. 

The  Method  of  difpofing  the  Apparatus  for  Dif- 
t ill  at  ion. 

It  has  already  been  remarked,  that  our  diftil- 
lation  may  be  performed  either  in  a retort,  or  a 
tubulated  body  or  bottle.  There  can  be  no 
difficulty  in  properly  placing  thefe  veflels.  The 
jun&ion  of  the  neck  or  tube,  communicating 
with  the  pneumatic  vert'd,  is  the  only  object 
which  requires  particular  care.  The  manner 
of  joining  thefe  two  parts,  by  means  of  lute 
alone,  wijl  be  explained  below. 

As  the  ufe  of  the  retort  requires  more  atten- 
tion with  regard  to  its  form,  and  the  applica- 
tion of  the  additional  part,  the  following  details 
will  be  of  ufe  to  prevent  accidents. 

When  the  retorts  are  new,  and  have  not  be- 
fore been  luted  to  any  additional  part,  it  is  ad- 
vifable  either  to  rub  a fmall  quantity  of  warmed 
wax  on  the  parts  where  the  lute  is  to  be  ap- 
plied, that  is  to  fay,  the  neck  of  the  retort,  as 
well  as  the  correfpondent  part  of  the  addi- 
tional piece,  or  to  fuffer  a fmall  quantity  of 
ftarch  or  parte  to  dry  upon  thofe  parts  ; without 
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this  precaution  the  lute  could  not  be  eafily  ap- 
plied ; it  would  Aide  and  roll  upon  the  glafs  in- 
ftead  of  adhering. 

Care  muft  afterwards  be  taken  to  fix  round 
the  neck  of  the  retort  a mafs  of  Jute,  fomewhat 
greater  than  is  fuppofed  to  be  neceffary  to  fill 
the  additional  part  to  the  place  where  it  is  to 
be  fixed,  in  order  that  by  the  forcing  of  that 
piece  upon  the  neck  of  the  retort,  the  lute  may 
extend  and  apply  itfelf  'more  intimately.  The 
fame  attention  muft  alfo  be  paid  to  the  mafs  of 
lute,  which  is  required  to  fecure  the  beak  of 
the  additional  piece  in  its  connexion  with  the 
pneumatic  apparatus.  Thefe  obfervations  are 
of  more  importance,  in  order  that  the  two  pieces 
may,  by  this  compreftion,  be  made  to  operate  as 
if  they  formed  one  entire  veflel. 

To  apply  thefe  lutes  with  eafe  and  conveni- 
ence, the  retort  is  to  be  held  in  one  hand,  in 
fuch  a manner  as  that  its  belly  or  lower  part 
may  not  touch  or  reft  upon  any  thing  whatever, 
becaufe  the  flighteft  blow  upon  this  very  thin 
part  will  break  it. 

Before  the  lutes  are  applied,  care  muft  be 
taken  to  introduce  the  neck  of  the  retort  into 
the  additional  piece,  and  mark  with  lute  or  wax 
upon  the  additional  piece  the  place  where  the 
extremity  of  the  retort  touches  it  internally; 
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and  in  like  manner,  on  the  retort  itfelf,  the  place 
where  the  extremity  of  the  additional  piece 
touches  its  neck.  Bv  means  of  thefe  marks  it 
is  eafy  to  eftimate  the  thicknefs  of  the  maftes 
of  lute,  by  placing  the  two  veflels  near  each 
other  in  the  refpeftive  portions  they  ought  to 
have  when  fixed.  Laftly,  they  are  united  toge- 
ther by  Aiding  the  recurved  additional  piece 
upon  the  neck  of  the  retort,  which  is  to  be  held 
firmly  by  its  neck,  refting  the  hand  on  the 
furrounding  part,  if  the  retort  is  fmall  -,  or  hold- 
ing it  by  the  recurved  part,  if  it  be  large,  or  the 
additional  piece  fhould  be  too  long  and  heavy. 
The  greateft  attention  muft  be  paid  not  to  turn 
the  parts  round,  during  this  operation,  more 
than  is  abfolutely  necefiary  to  bring  them  toge- 
ther ; and  if  this  can  be  done  without  any  turn- 
ing at  all,  it  will  be  ftill  better,  as  the  lute  will 
hold  more  effeftually.  The  neck  of  the  retort 
muft  be  entered  into  the  additional  piece  as  far 
as  it  is  capable  of  comprefting  the  lute,  or  nearly 
to  the  marks  made  upon  the  pieces  before  they 
were  put  together.  In  this  fituation  the  lute 
which  forms  a mafs  round  the  edge  of  the  addi- 
tional piece,  muft  be  raifed  fo  as  to  cover  both 
furfaces,  after  having  firft  prefied  it  as  firmly 
as  poflible  into  the  joint  -,  fmoothing  it  upon 
the  two  pieces,  fo  as  to  prevent  the  fmalleft 
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opening  or  crack.  It  is  advifable  after  all  to 
fpread  a thin  coating  of  the  boiled  linfeed  oil 
over  the  lute,  which  not  only  renders  it  fmoother 
and  more  perfe£t,  but  by  the  denfity  it  acquires 
from  evaporation  it  forms  a kind  of  varnifh  or 
pellicle,  which  fupports  the  lute,  and  prevents 
the  Allures  which  might  be  formed  during  the 
a£hial  operation,  Whenever  in  the  courfe  of  the 
work  the  lute  fhould  appear  too  dry,  it  mull  be 
fupplied  with  a thin  coating  of  oil. 

. While  the  lute  is  thus  fpread  and  applied  on 
the  external  part  of  the  additional  piece  and  the 
neck  of  the  retort,  the  compound  apparatus  is 
to  be  held  by  the  additional  piece  only,  and  the 
retort  left  to  be  fupported  untouched  in  the  an> 
by  its  infertion  at  the  neck  only. 

Inftead  of  luting  the  additional  piece  to  the 
retort,  Amply  at  the  extremity  of  the  neck  of 
this  laft,  and  at  the  place  where  the  wider  part 
of  that  piece  touches  the  retort,  we  might  apply 
the  lute  upon  the  whole  furface  comprehended 
between  thofe  parts.  But  I have  found  that  it 
is  fufficient  if  thefe  two  parts  be  made  fecure. 
A retort  luted  in  this  manner  forms  one  Angle 
and  entire  body  with  its  additional  neck  ; and 
with  very  little  care  and  attention,  the  lute  will 
feldom  or  ever  have  occafion  to  be  renewed 
before  one  or  two  months,  fervice. 
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The  tube  on  which  the  recurved  additional 
piece  refis  during  the  diftillation,  and  through 
which  the  gas  is  introduced  into  the  pneumatic 
tube,  is,  as  I have  remarked,  entirely  of  lead. 
If  it  be  not  caft,  it  ought  to  be  carefully  joined 
with  flrong  folder  ; and,  for  fear  this  laft  fhould 
fail,  it  will  be  prudent  to  cover  it  with  a coating 
of  yellow  wax,  pitch,  or  melted  pitch. 

At  the  beginning  of  my  experiments,  I made 
thefe  tubes  of  the  fame  fize  as  thofe  of  the  ba- 
rometer ; I afterwards  had  them  of  eight  or  nine 
lines  (J  inch  Englifh),  and  did  not  find  that  the 
diftillation  was  lefs  advantageous.  The  greater 
diameter  even  feemed  to  be  preferable,  becaufe 
the  gas  was  tranfmitted  with  more  facility,  and 
the  abforption  feemed  to  be  more  effectually  op- 
pofed. 

That  part  of  the  tube  (if  foldered  as  before 
mentioned)  which  paffes  under  the  lower  falfe 
bottom,  ought  to  be  carefully  bended  with  a 
round  corner,  before  it  is  coated  with  the  wax 
or  pitch  ; and  in  the  bending  it  is  fafer  to  caufe 
the  foldered  part  to  lie  within  the  angle.  It  is 
likewife  proper  to  flop  the  mouth  of  the  tube 
with  paper,  or  a cork,  during  the  time  of  wax- 
ing or  tarring,  in  order  to  prevent  any  introduc- 
tion of  thofe  fubftances  into  its  cavity,  taking 
care  to  withdraw  this  temporary  hopper  before 
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the  apparatus  is  applied  to  aftual  ufe.  It  is 
not  abfolutely  neceffary  to  coat  any  other  part 
of  the  tube,  but  that  which  is  to  be  placed 
within  the  pneumatic  apparatus,  becaufe  it  is 
eafy  to  flop  any  other  part,  out  of  which  the 
gas  might  iffue,  with  foft  wax  or  lute. 

The  extremity  of  this  tube,  in  which  the  re- 
curved neck  of  the  additional  piece  is  to  be  in- 
ferted,  mult  have  the  form  of  a fmall  funnel,  net 
only  for  the  purpofe  of  affording  the  moft  con. 
venient  fupport,  and  the  more  ready  adaption 
to  the  various  fizes  of  thofe  necks,  but  alfo  be- 
caufe it  more  readily  fupports  the  only  kind  of 
lute  which  in  this  work  we  fuppofe  to  be  ufed. 
This  lute  is  never  deranged,  if  care  be  taken  to 
prefs  it  againfl  the  internal  furfaces  of  this  fmall 
funnel,  and  of  the  glafs  or  lead  of  the  additional 
piece,  fo  as  to  unite  them  as  much  as  poffible, 
it  being  always  underflood  that  the  lute  is  good, 
and  poffeffes  the  properties  before  deferibed  in 
treating  of  that  fubftance. 

I have  remarked  that  the  ufe  of  the  retort 
with  its  additional  neck  might  be  difpenfed 
with,  by  fimply  ufing  a body  or  bottle  with  a 
neck  (even  a wine  bottle  may  be  ufed  in  cafe  of 
neceffity,  provided  its  bottom  be  either  very  thin, 
or  very  gradually  heated).  In  the  orifice  of  the 
neck  of  thefe  veffels,  is  to  be  adapted  a tube  of 
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lead,  properly  bended,  and  of  a due  fize.  This 
method  is  in  faâ  very  advantageous  and  econo- 
mical ; but  care  mull  be  taken  to  join  the  tube, 
if  it  be  of  fheet-lead,  particularly  in  the  parts 
below  the  bottle  which  are  liable  to  become 
heated,  a fhort  time  before  the  end  of  the  diftil- 
lation  ; to  join  it,  I fay,  without  folder,  by 
fufing  the  two  edges  together.  For  in  procefs 
of  time  the  folder,  though  ever  fo  ftrong,  yet 
becaufe  it  contains  tin,  is  liable  to  exceffive  cor- 
rofion  by  the  oxygenated  muriatic  acid,  which, 
notwithftanding  its  heat,  is  not  found  to  attack 
lead  in  any  perceptible  degree. 

But  it  may,  perhaps,  be  more  convenient  to 
caft  fuch  a tube  at  one  heat,  as  well  as  the  ad- 
ditional piece  in  the  apparatus,  with  the  retort  ; 
unlefe,  indeed,  it  fliould  be  praticable  to  have 
it  made  of  ftoneware  or  porcelain,  the  latter  of 
which  is  the  leaft  permeable  to  the  gas.  Or 
we  might,  with  more  advantage,  make  ufe  of  a 
thick  tube  of  common  glafs,  which  might  be 
eafily  bended  in  a charcoal  fire,  and  might  be 
adapted  to  the  tubulated  bottle,  as  well  as  the 
leaden  tube.  But  the  danger  of  its  breaking,  and 
the  difficulty  of  procuring  others  in  cafe  of  need, 
together  with  the  expence,  have  led  me  to  rejedl 
this,  as  well  as  the  tubes  of  pottery  or  porcelain. 

In  order  that  the  tube  adapted  to  the  neck 
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of  the  bottle  may  accurately  fit,  and  prevent  all 
efcape  of  the  oxygenated  muriatic  acid,  it  is  de- 
fended by  lute  in  fuch  a manner,  that  it  fhall 
not  be  thruft  into  the  neck  of  the  bottle,  with- 
out extruding  a portion  of  that  fubftancej  and 
a border  of  luting  muft  then  be  applied  round 
the  place  of  jun&ion,  which  will  effectually  pre- 
vent the  efcape  of  any  vapour  which  might  iffue 
through  the  firft  luting.  Laflly,  the  whole  fur- 
face  of  this  external  luting  is  to  be  fmeared 
with  boiled  linfeed  oil  ; after  which  the  diftil- 
latory  apparatus  may  be  confidered  as  perfectly 
fecure. 

If  a tube  of  glafs  be  ufed,  it  may  be  fo  adapts 
ed  by  grinding  with  emery  as  to  fit  the  neck  of 
the  glafs  body,  and  require  no  luting.  The 
fame  might  be  done  with  a tube  of  porcelain,  if 
the  material  were  fufficiently  fine. 

With  regard  to  the  other  neck  which  I have 
recommended,  as  well  in  the  bottle  as  in  the 
retort,  it  ferves  not  only  to  introduce  the  mate- 
rials when  the  leaden  tube  is  previoufly  luted  in, 
but  likewife  to  admit  the  external  air,  if  by 
chance  an  abforption  fhould  be  perceived  to 
take  place  j that  is  to  fay,  if  the  water,  by  a 
diminution  of  the  heat,  which  leaves  a kind  of 
vacuüm,  fhould  rife  from  the  pneumatic  appa- 
ratus into  the  body:  though  even  in  this  cafe 
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there  would  be  no  reafon  to  fear  its  breaking, 
n otwithftanding  its  being  confiderably  heated, 
as  at  the  end  of  the  operation.  I have  exprefsly 
made  the  trial  feveral  times,  and  always  withr 
out  any  accident.  The  fluid  becomes  gradually 
heated  in  its  paflage  along  the  fides  of  the  tube 
or  neck  of  the  diftilling  apparatus,  before  it 
enters  and  mixes  with  the  matter  in  the  body 
itfelf  ; and  again,  if  the  tubulated  bottle  and 
tube  be  made  ufe  of,  the  water  riling  through 
the  latter  and  falling  in  the  middle  of  that  con- 
tained in  the  veflel,  cannot  direCtly  touch  the 
fides  before  it  becomes  mixed.  But,  at  all  events, 
if  the  fmalleh  abforption  be  feared,  it  will  be 
fufficient  to  raife  the  hopper  and  return  it  to  its 
place  the  inftant  after  the  introduction  of  the  at- 
mofpheric  air.  Inftead  of  a glafs  hopper,  a cork 
may  be  ufed,  which  muh  be  carefully  luted 
round  the  neck,  if  there  be  any  reafon  to  think 
that  the  vapour  Ihould  find  its  way  through,  in 
confequence  of  the  neck  being  not  perfectly 
round. 

With  regard  to  the  pneumatic  veflel,  the  fol- 
lowing is  the  method  of  placing  and  fixing  the 
falfe  bottoms.  (See  plate  I.  and  II.  and  plate 
IX.  figs.  1,  2,  3,  4,  5,  and  6.) 

A common  wooden  hoop  is  plained  flat  on 
the  fide  which  is  to  bear  the  falfe  bottom,'  and 

fixed 


2 8 The  Art  cf  Bleaching 

fixed  within  the  cafk  with  pegs  which  do  not 
pafs  quite  through  the  ftaves.  The  falfe  bot- 
tom, fecured  together  by  two  dove-tails,  is  plac- 
ed upon  this  hoop,  and  fixed  there  by  fimilar 
pegs,  which  penetrate  part  of  the  bottom  it- 
felf,  and  by  that  means  prevent  it  from  either 
rifing  or  turning.  The  cavities  between  the 
falfe  bottom  and  the  Tides  are  then  to  be  clofed 
round  with  caulker’s  fluff  [brat  fee),  or  melted 
pitch.  It  muft  be  remembered,  that  the  verti- 
cal axis  with  its  crofs  arms  is  to  be  placed  be- 
neath each  falfe  bottom.  The  arms  are  fixed  in 
a mortice  by  means  of  two  pins,  which  prevent 
them  from  vibrating  or  getting  loofe.  The 
leaden  pipe  in  which  the  extremity  of  the  addi- 
tional neck  is  to  be  inferted,  is  not  to  be  put 
into  its  place  till  the  firft  falfe  bottom  is  immove- 
ably  fixed.  A notch  is  fuppofed  to  have  been 
cut  in  this  bottom  to  admit  the  tubes  and  when 
it  is  duly  placed,  the  vacant  fpace  is  to  be  made 
good,  firft  with  tow  and  then  with  melted 
pitch. 

Inftead  of  the  wooden  hoop,  which  affords  a 
folid  fupport  for  the  falfe  bottom,  it  may  anfwer 
the  purpofe'  very  well,  if  cleats  or  blocks  of 
wood,  three  inches  thick,  be  pinned  on,  at  difr 
ferent  parts  of  the  circumference  ; or,  which  is 
ftill  better,  if  the  trouble  be  taken  to  fit  the 
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falfe  bottom  fo  well,  that  it  may  bear  fimply 
upon  the  inclination  of  the  ttaves,  which  natu- 
rally oppofe  its  defcent.  This  method  would 
certainly  be  the  quickeft,  and  is  not  very  dif- 
ficult to  be  done. 

When  the  falfe  bottom  is  thus  fixed,  it  mud 
be  retained  in  its  place  by  pins  placed  at  certain 
diftances,  and  afterwards  made  tight  by  caulk- 
ing. 

In  order  that  the  tube  may  not  be  expofed  to 
vary  in  its  pofition,  a mark  mult  be  made  on 
the  edge  of  the  funnel  which  terminates  one  of 
its  extremities,  by  which  it  is  eafy  to  afcertain 
the  pofition  of  the  bended  part  below,  and  place 
the  fame  in  the  mott  favourable  fituation.  It 
will  be  convenient  to  fix  the  pipe  in  this  pro- 
per fituation,  by  means  of  two  pegs,  which 
muft  be  drawn  out  previous  to  the  laft  fixing  of 
the  falfe  bottoms. 

When  the  firft  or  lowett  falfe  bottom  is  fe- 
cured  in  its  place,  the  fécond  arm  of  the  agita- 
tor is  to  be  fattened  to  the  axis,  and  the  other 
falfe  bottom  is  to  be  placed  and  made  faft  in  the 
fame  manner  as  the  firtt. 

It  is  particularly  neceflary  to  place  thefe  two 
partitions  in  fuch  a manner,  as  that  the  holes  of 
communication  may  not  be  in  the  fame  vertical 
line,  but  as  far  as  poflible  from  each  other,  that 
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is  to  fay,  diametrically  oppofite.  This  difpofi- 
tion  is  neceflary  in  order  that  the  gas  may  have 
time  to  concentrate  in  one  part,  before  it  ef- 
capes  to  the  other.  For  the  fame  reafon,  it  is 
proper  to  dire£t  the  lower  opening  of  the  leaden 
tube  to  that  extremity  of  the  diameter  which  is 
oppofite  the  pipe  of  communication  from  the 
firfi:  to  the  fécond  bottom,  in  cafe  one  diftilling 
vefiel  only  is  ufed.  If  two  or  more  communi- 
cate with  each  pneumatic  apparatus,  the  open- 
ings of  the  tubes  muft  be  refpeflively  difpofed 
at  equal  diftances,  as  far  as  pofiible  from  each 
other,  and  from  the  opening  in  the  falfe  bottom 
next  above  them. 

If  inftead  of  falfe  bottoms  the  preference 
fhould  be  given  to  inverted  tubs  ( cuvettes ),  the 
following  method  may  be  ufed  to  make  the  rims 
or  fides,  and  to  fix  them  immoveably.  (See 
plate  IX.  fig.  i,  2,  3,  4,  5,  and  6.) 

The  rim  may  be  made  in  two  ways  ; either 
by  fliort  ftaves,  fixed  with  wooden  hoops  as 
ufual,  fcarfed  or  hooked  together  at  their  two 
extremities,  or  elfe,  by  fimply  fixing  a broad 
wooden  rim,  like  that  of  a fieve,  round  the  bot- 
tom of  this  inverted  vefiel,  by  means  of  fmall 
wooden  pins  with  heads. 

Both  thefe  methods  are  good.  The  fécond 
has  the  advantage  of  taking  lefs  room  and  being 
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cheaper.  If  this  method  be  ufed,  the  points 
Of  the  pins  muft  be  made  a little  thicker  than 
the  Item,  in  order  that  they  may  be  lefs  difpofed 
to  draw  out  of  the  holes  bored  in  the  bottom. 
With  regard  to  the  joining  of  the  two  ends  of 
this  kind  of  broad  hoop,  it  may  be  effected  very 
firmly  by  fewing  them  together  with  a flat  flrip 
of  ofier,  as  is  done  in  the  better  fort  of  chip 
boxes,  or  it  may  be  very  well  managed  by 
means  of  two  pins  with  heads,  which  may  be 
driven  through  the  overlapping  part,  and  fe- 
cured  at  the  other  fide  by  driving  a fmall  wedge 
into  the  tail  of  each  pin.  With  regard  to  the 
empty  fpaces  or  openings  which  may  be  be- 
tween the  rim  and  its  bottom,  they  muft  be 
flopped  with  glaziers’  putty  ( maftic  du  vitrier ), 
which  may  be  fmoothed  with  oil.  This  putty 
is  of  excellent  fervice  when  the  muriatic  acid  is 
ufed  without  potafli  ; but  it  is  foon  deftroyed  if 
potafh  be  put  into  the  pneumatic  veffel.  In 
this  cafe  the  internal  part  of  the  places  of  junc- 
tion muft  be  pitched  or  caulked,  as  has  been 
already  fhewn. 

The  method  of  making  thefe  inverted  veffels 
with  ftaves  and  hoops,  has  the  advantage  of 
being  clofe,  and  not  requiring  any  particular 
caulking. 

o 

Laftly,  inftead  of  thefe  inverted  veffels,  the 
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operation  may  be  performed  merely  by  ftet 
boards  without  rims,  provided,  however,  that 
the  upper  board  be  fome  inches  broader  on 
every  fide  than  the  lower,  in  order  that  the  bub- 
bles of  gas  may  be  forced  in  their  afcent  to 
ftrike  each  board  in  fucceflion,  and  remain  for  a 
fhort  time  in  contaft  wdth  it  The  effentiaii 
circumflance  in  this  arrangement  will  be  to 
keep  the  upper  part  of  the  veffel  well  clofed, 
which  is  to  be  defended  at  the  hole  which  ad- 
mits the  axis  of  the  agitator  by  a central  tube 
to  retain  the  gas  ; and  the  partial  efcape  wdiich 
might  take  place  between  that  axis  and  the 
covering,  muft  be  more  effectually  prevented  by 
a cloth  foaked  in  alkaline  lees.  This  method, 
befides  its  convenience,  requires  lefs  care  in  fix- 
ing, but  it  renders  it  neceffary  to  work  the  agi- 
tator more  frequently,  in  order  to  haften  the 
abforption  of  the  gas  in  the  water.  I have  de- 
termined to  relate  all  the  methods  which  I have 
fuccefsfully  praCtifed,  in  order  that  thofe  who 
may  undertake  any  wrork  of  this  nature,  may 
determine  for  themfelves,  not  only  with  regard 
to  general  motives  of  preference,  but  likewdfe 
the  facility  with  which  their  own  fituation  or 
circumftances  may  enable  them  to  carry  the 
fame  into  execution. 

The  next  objeCt  is  to  fix  thefe  inverted  veffels 
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in  the  pneumatic  apparatus.  This  is  a very 
fimple  operation,  and  conflits  merely  in  fixing 
pieces  of  wood  or  brackets,  three  inches  in 
length  under  each  of  the  two  bars  which  con- 
neft  the  pieces  of  the  bottoms  of  the  inverted 

Iff  IT,  , ThC  brackGt  P’'eces  are  faften- 

ed  t°  the  fide  of  the  veil'd  with  oak  pegs,  and 
the  crofs-bars  which  reft  upon  them  are  fecured 
by  pins  of  the  fame  material  driven  above  them 
T on  each  fide,  in  fuch  a manner  that  the 
central  perforation  is  in  its  true  place,  and  the 

tlrbed  13  ,nCaPable  °f  being  rm0Ved  °r  dif* 

In  this  operation,  as  I have  already  recom- 
mended  with  regard  to  the  falfe  bottoms,  it  is 
advifable  to  place  the  revolving  axis  in  its  pro- 
per fituation,  m order  to  afcertain  that  it  is  not 
likely  to  be  impeded  in  its  adion.  It  is  bell 
indeed,  to  avoid  fixing  either  the  two  inverted 
veflels  or  the  two  falfe  bottoms,  if  thefe  be  u fed 
until  the  clear  movement  of  the  agitator  has 
been  afcertamed  ; without  which  precaution, 
there  might  probably  be  occafion  to  difplace 
em,  eit  er  in  whole,  or  in  part,  to  remove 
the  impediments  which  might  prevent  the  free 
motion  of  the  parts. 

From  the  defcription  I have  here  given,  it 
y be  feen  that  my  pneumatic  veflels  have 
D ©nJy 
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-on7y  two  falfe  bottoms'  or  inverted  velfels.  I 
think  it  advifabîe  not  to  ufe  more,  becaufe  I 
have  remarked  that  three  of  thefe  velfels  requir- 
ing a greater  depth,  the  diftiilation  became 
much  more  laborious,  particularly  when  I made  * 
ufe  of  the  intermediate  apparatus,  i.  The  lutes 
did  not  fo  well  refill:  the  prelfure  of  the  vapour. 
n.  It  was  not  difengaged  with  the  fame  fpeed, 
and  confequentîy  the  operation  was  more  tedi-* 
ous.  It  is  better,  therefore,  to  ufe  fhallower 
velfels,  and  enlarge  their  dimenfions  in  the  dia- 
metral direction,  as  I have  conftantly  found. 
The  proportions  which  have  appeared  to  me  to 
be  advantageous  for  a fmall  common  worklhop, 
are  i \ foot  in  height,  32  inches  in  diameter  be- 
low, and  36  inches  diameter  above,  all  infide 
meafure. 

With  regard  to  the  kind  of  wood  for  con- 
ftruCling  the  velfels,  it  has  appeared  to  me  to  be 
almoft  a matter  of  indifference.  I ufed  fir,  oak, 
and  cheftnut,  without  obferving  that  either  the 
one  or  the  other  were  productive  of  any  incon- 
venience td  the  quality  or  clearnefs  of  the  liquor, 
unlefs  that,  at  the  nr  ft  or  fécond  diftiilation,  the 
degree  of  force  was  a little  altered,  by  foaking- 
into  the  wood.  That  kind  of  wood  may,  there- 
fore, be  ufed  which  can  the  molt  readily  be  pro- 
cured. I muft,  however,  obferve,  that  the  large 

calks 
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calks  in  which  oil  is  brought  from  Languedoc, 
which  are  moftly  made  of  cheftnut-tree,  are  very 
convenient  when  cut  in  two  to  form  the  pneu- 
matic veffels.  They  have  even  an  advantage 
* over  the  oak  and  fir  calks,  becaufe  they  are 
clofer  in  the  joints,  better  hooped  with  iron 
and  wooden  hoops,  and  impregnated  with  the 
oil,  in  confequence  of  which  they  are  not  fub- 
jé£t  to  become  dry,  how  long  foever  they  may 
be  out  of  ufe,  provided  they  are  kept  in  a clofe 
place  ; whereas  the  tubs  of  fir  wood  require  to 
be  alrnoll  conftantly  filled  with  water.  Oak 
does  not  contraft  fo  foon  as  fir. 

It  mult  alfo  be  obferved  that  the  white  deal 
mull  not  be  ufed,  becaufe  it  tranfmits  water  like 
a fponge.  The  yellow  deal  is  to  be  preferred, 
becaufe  it  undergoes  lefs  alteration  from  the 
fluid,  no  doubt  on  account  of  the  refin  it  con- 
tains. But  if  the  ufe  of  the  white  deal,  or 
any  other  fpongy  wood  cannot  be  avoided,  it 
will  be  proper  to  paint  the  velfel  within  and 
without  with  one  or  two  good  coatings  of  white 
lead.  I have  had  the  great  fatisfaclion  to  ob- 
ferve,  that  this  treatment  not  only  prevents  the 
water  from  pafling  through,  but  likewife  that 
the  oxygenated  muriatic  acid  does  not  attack 
this  colour,  or  if  it  does  attack  it,  a long  courfe 
of  time  muft  be  required  for  that  purpofe. 

p 2 Melted 
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Melted  pitch  or  tar  likewife  afford  a good  de- 
fence for  fuch  wooden  materials  as  have  this  de- 
fe£l.  A mixture  of  yellow  wax  and  refin  is 
likewife  of  excellent  fervice  as  a coating  for  the 
whole  internal  furface  of  the  pneumatic  veffel, 
including  the  inverted  veffels  and  the  agitator. 

Befides  the  falfe  bottoms,  or  inverted  veffels 
we  have  defcribed,  each  apparatus  muft  likewife 
have  its  cover  chamfered,  to  fit  the  circumfer- 
ence, with  apertures  to  admit  the  tubes  and  the 
central  axis;  together  with  two  others,  namely, 
one  of  confiderable  fize,  to  receive  a funnel 
through  which  water  is  poured  as  occafion  re- 
quires, and  the  other  fmaller,  to  be  opened  or* 
fuch  occafions,  in  order  that  the  air  may  efcape. 
The  cover  being  nailed,  or  rather  fattened  with 
wooden  pins,  in  its  place,  is  afterwards  fecured 
by  glueing  flips  of  paper  over  the  line  where  it 
is  applied  to  the  veffel. 

Inftead  of  the  wooden  pneumatic  veffel,  it 
might  be  more  advantageous  to  ufe  fimilar 
veffels  of  grit-ftone  (< gres ),  rolled  or  caft-lead,  or- 
cement  of  loriot  *.  Manufacturers  mutt  form 

an 

* The  author  does  not  appear  to  fpeak  from  experience  in 
this  place.  Jt  is  not  probable  that  any  manufacturer  would 
be  tempted  to  incur  the  expence  of  hone  veflels  ; but  it  is 
neverthelefs  proper  tojemark,  that  every  fione  which  could 
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an  eftimate  of  the  advantages  to  be  derived 
from  the  expences  they  incur.  If  leaden  vef- 
fels  be  ufed,  it  will  be  proper  to  defend  the 
foldered  places  with  one  or  more  coats  of  white 
lead,  or  putty,  or  refin,  or  pitch  mixed  with 
bees -wax.  I have  tried  thefe  prefervatives 
againft  the  deftruftion  of  the  folder,  and  found 
them  anfwer  very  well. 

As  it  is  ufeful  to  poflefs  a knowledge  of  the 
height  and  quantity  of  water  contained  in  the 
tub,  there  is  a tube  of  glafs  fixed  againft  its 
outer  fide,  the  lower  end  of  which  is  bended 
and  enters  the  veffel  about  five  or  fix  inches 
from  its  bottom.  This  part,  into  which  the 
tube  is  (tuck  by  firm  preflure,  is  to  be  previoufly 
defended  by  lute,  which  is  afterwards  trimmed 
and  laid  fmooth  upon  the  fides  of  the  tube  and 
the  veffel. 

Laftly,  as  it  is  effentially  neceffary  to  afcer- 
tain,  from  time  to  time,  the  ftrength  of  the 
liquor,  and  to  draw  it  off  upon  occafion,  I have 
ufefulty  availed  myfelf  of  a brafs  cock,  covered 
with  feveral  coatings  of  white  lead  for  this  pur- 

with  facility  be  wrought,  contains  lime  or  clay,  or  both;  the 
former  of  which  would  no  doubt  be  fpeedily  corroded  by  the 
liquor,  on  which  it  would  alfo  have  a pernicious  effe&.  It 
is  not  likely  that  clay  would  be  more  durable.  So  that  on  the 
whole  there  is  no  temptation  to  ufe,  and  many  reafons  to  rejeit, 
the  earths. — T. 
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pore.  - By  means  of  this  cock,  it  is  eafy  to -draw: 
off  any  fmall  quantity,  of  the  fluid  at  pleafure. 
It  has  like  wife  the  advantage  of  readily  filling 
the  narrow-mouthed  (lone- ware,  or  glafs  vgflels* 
in  which  the  liquor  may  be  kept  when  there 
may  be  any  to  fpare,,  or  in  cafe  it  is  thought  fit 
to  preserve  a quantity  always  in  readinefs. 

When  it  is  required  to  draw  off  the  acidulated 
water  with  fpeed  and  in  abundance,  it  is  con- 
venient to  ufe  one  or  more  wooden  tubes  or 
fpigots,  which  may  be  opened  fcparately,  or  all 
at  once,  into  appropriate  veflels.  But  it  is  moft 
convenient  that  they  fhoukl  have  Hoppers  of 
cork  only,  becaufe  thofe  of  wood,  though  covered 
with  tow,  are  very  apt  to  burft  the  wooden  tubes, 
by  their  fwelling  ; befides  which  they  very  feb 
dom  fit  with  accuracy,  unlefs  turned  with,  ex- 
traordinary care. 

With  regard  to  the  intermediate  veflels  men- 
tioned  in  the  Annales  de  Chimie,  in  cafe  the, 

; , ' ; ' > f ’ f ' ’ 4 , • » ' : t 

operator  is  determined  to  ufe  them,  it  is  proper 
to  avoid  ufing  Hoppers  of  cork  to  clofe,  the 
orifices,  and  fupport  the  tubes  at  the  fame  time. 
For  this  fubftance  being  very  fpeedily  acted 
upon  by  the  corrofive  gas,  expofes  the  lutes 
and  clofures  to  frequent  derangement,  as  well 
as  the  tubes  which  pafs  through  them.  At  the 
beginning  of  my  operations,  I fupplied  the  place 

of 
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of  thefe  ftoppers  as  follows,  when  the  necks 
were  of  a larger  diameter  than  the  tubes.  I 
made  (toppers  of  gl afs,  with  flanches  on  the 
tides.  Thefe  were  ground  with  emery  upon 
the  necks,  themfelves,  and  they  were  perforated 
quite  through  with  a hole,  no  larger  than  was 
proper  to  admit  the  paflage  of  a-glafs  or  leaden 
tube.  This  tube  was  coated  with  lute  of  fuf- 
ficient  thicknefs,  that  it  could  not  pafs  through 
the  hole  without  forming  a protuberant  piece, 
which  I- prefled  and  fmoothed  again  (t  the  tube 
as  well  as  the  orifice.  Or  if  the  ftopper6  of 
cork  fhould,  neverthelefs,  from  convenience  be 
chofen,  the  necks  may  be  covered  with  lute, 
and  the  (toppers  forced  in.  In  cafe  the  interval 
be  fmall,  the  parts  may  be  heated  a little,  co- 
vered with  virgin-wax,  and  then  forced  into  the. 
neck,  and  the  fmall  vacuities  which  may  re- 
main may  be  filled  up  wfith  the  fame  wax, 
melted  and  poured  out  of  a fpoon.  Inltead  of 
lute,  yellow  wax  may  alfo  be  ufed  to  fix  the 
tube  of  fafety  ; and  the  fame  operation  may  be 
performed  with  regard  to  the  glafs  or  leaden 
tube,  which  communicates  from  the  tub  to  the 
intermediate  veffel.  Stoppers  and  tubes  luted 
in  this  manner,  are,  in  fome  meafure,  fixed  for 
ever  ; for  when  the  wax  is  once  hardened,  they 
are  in  no  further  danger. 

P 4 
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If  the  operator  be  fo  fituated,  that  he  can 
order  the  intermediate  veflels  of  whatever 
form  he  chufes,  it  will  be  advifable  to  have 
the  orifices  of  no  greater  diameter  than  juft 
to  fuffer  the  tubes  to  pafs  through.  No  other 
defence  will  then  be  necefiary,  than  that  they 
fhould  be  covered  with  lute  at  the  time  of 
placing  them,  which  will  render  them  fuf- 
ficiently  firm.  The  rim,  or  border  of  thefe  ori- 
fices, ought  like  wife  to  be  large  enough  to  fup- 
port  the  mafs  of  lute  which  it  is  proper  to  ap- 
ply round  the  tube. 

It  may  not,  perhaps,  be  impoflible,  that  fkil- 
ful  workmen,  of  which  there  are  many  at  the 
glafs  houfes,  fhould  execute  tubulated  retorts 
with  a recurved  neck,  in  the  form  of  an  adopter. 
Such  veflels  would  be  particularly  convenient. 
The  tubulated  bottles  exhibited  in  fig.  i and  2, 
plate  IX,  may  be  fubflituted  inftead  of  retorts, 
with  the  greateft  advantage.  In  my  lateft  ope- 
rations on  bleaching,  I have  always  preferred 
them,  becaufe  more  convenient,  lefs  coftly,  and 
lefs  fubjefl  to  accidents. 

As  it  is  of  utility  to  know  the  method  of 
grinding  the  ftoppers  here  defcribed,  as  well  as 
thofe  of  the  tubulated  retorts  or  bottles  which 
may  be  wanted,  becaufe  the  ftoppers  are  ufually 
fold  in  the  original  rough  ftate,  at  fuch  works  as 
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are  not  in  the  vicinity  of  glafs  grinders,  and  con- 
fequently  cannot  be  ufed  in  the  works  we  have 
defcribed,  I fhall  point  out  the  method  I have 
made  ufe  of.  The  tool  which  I have  conftru&ed 
for  this  purpofe,  plate  II,  fig.  i,  confifts  merely 
in  a kind  of  vice  or  clams,  in  which  the  nob  of 
the  ftopper  may  be  fixed,  and  of  which  the 
handle  being  inferted  in  tlie  centre  of  a brace, 
receives  and  communicates  the  rotatory  motion 
impreffed  upon  this  laft  by  the  hand. 

As  the  orifices,  neither  of  retorts,  bottles, 
&c.  nor  of  their  ftoppers,  are  accurately  round, 
}t  is  neceffary,  in  order  to  reduce  the  firft  irre- 
gularities, that  a kind  of  ftopper  made  of  iron 
Ihould  be  ufed  in  the  firft  place  before  the  ftop- 
per itfelf.  Common  fand-ftone,  powdered  and 
fifted,  may  be  ufed  in  the  firft  place,  and  after- 
wards fine  fand  which  has  been  fifted  through  a 
plofer  fieve  ; or  otherwife  the  fand  may  be  ufed 
firft,  and  when  the  whole  internal  face  of  the 
neck  has  loft  its  polifh,  it  muft  be  ground  a 
fhort  time  with  fine  fifted  or  walked  emery. 
If  fand  or  grit-ftone  cannot  eafily  be  procured, 
emery  of  different  degrees  of  finenefs  may  be 
made  ufe  of.  Care  muft  be  taken  to  wet  the 
ftopper  from  time  to  time  before  it  is  covered 
with  fand,  or  to  drop  it  from  a fpoon  with  one 
hand,  between  the  ftopper  and  the  neck,  whilè 

the 


42  ■ The  Art  of  Bleaching 

the  other  is  employed  in  turning  the  brace.  It 
is  like  wife  neceffary  to  wet  the  ftopper  when 
the  grinding  matter  is  too  pafty,  or  the  rotation 
takes  place  by  ftarts.  If  this  be  not  attended 
to,  there  will  be  great  danger  of,  breaking  either 
the  ftopper  or  the  tube. 

This  method  of  grinding  is  expeditious  enough. 
A quarter  of  an  hour,  or  half  an  hour  at  moft, 
is  fufficient  for  each  ftopper  ; but  if  greater  ex- 
pedition be  required,  it  will  be  neceffary  that 
two  perfons  fhould  apply  to  the  work,  one  to 
turn,  while  the  other  applies  the  grinding  ma- 
terials and  water. 
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CHAP.  V. 

Preparation  of  the  Materials • 

Tr  f I •'  - <•' 

HE  .knowledge  of  difpoling  the  diftilling 
apparatus  to  the  greateft  advantage,  is  not  the 
only  point  in' which  thofe  who  are  defirous  of 
pra&iling  this  new  method  of  bleaching,  with, 
the  oxygenated  muriatic  acid,  fhouid  be  in- 
ItruCled.  It  is  very  effential  to  prepare  the  ma- 
terials for  producing  this  acid,  which  are,  as  is 
well  known,  the  muriate  of  foda,  manganefe, 
and  the  fulphuric  acid,  or  limply  the  muriatic* 
acid  and  manganefe.  But  this  lad  mixture  is 
lefs  convenient  to  be  obtained,  and  is  likely  to 
prove  expenjfive,  if  the  manufactory  be  not  fo 
iituated  as  to  obtain  the  acid  at  a low  price. 
I fhall  therefore  fpeak  at  length  of  the  firft  mix- 
ture only,  and  fhall  limply  obferve,  with  refpecl 
to  the  fécond,  that  there  is  no  rifle  when  it  is 
ufed  of  breaking  the  diftilling  veftels  by  the 
drying,  and  the  inçruftation  of  the  materials; 
and  alfo  that  the  vapour  of  the  muriatic  acid, 
when  poured  out,  is  particularly  offenlive  and 
injurious  to  refpiration.  It  is  likewife  lefs  eafy 
tp  procure  the  muriatic  than  the  fulphuric  acid, 

becaufe 
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becaufe  the  fabrication  of  this  laft  in  France 
is  more  widely  eftablilhed. 

The  proportions  of  tire  niixture  of  muriatic 
acid  and  manganefe,  which  I found  to  anfwer 
very  well,  ' are  five  ounces  and  a half  or  fix 
ounces  of  cryflallifed  manganefe  to  one  pound 
of  the  acid;  that  is  to  fay,  about  two  pounds 
and  a half  of  manganefe  for  feven  pounds  of 
the  muriatic  acid  at  250.  This  is  the  propor*-» 
fion  fuitable  to  the  pneumatic  veffef,  of  whicfg 
the  capacity  has  been  already  defcribed. 

' The  grey  muriate  of  foda  * dried* on-  an  iroif 
plate,  in  the  part  of  the  furnace- d'éftribed  in  a1 
preceding  chapter,  and  ftirred  from  time  to  time'' 
till  it  appears  white^  is  to  be  pounded  and  lifted 
through  a fie  ve  of  moderate  finenefs.  It  is  elfentiah 
that  thisïhould  be  done,  in  order  that  it  may  mix 
more  intimately  with  the  manganefe,  without 
which  the  fulphuric  acid  could  not  decompofe 
it  with -the  fa  me  facility;  and  a lefs  quantity  of 
gas  would  ber  produced.  The  diftillirvg  veflei 
foeitig  likewise  ftrongly  heated  towards  the  end 
of  the;  di filiation,  there  would  be  reafon  to  fear 
that  the  coarfe  fait  might  fall  more  fpeedily  to 

/•.  Î4  r i 1 > -5  • : t t \ ti#«  r* 
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* The  regulations  of  the  fait  duties  in  Great  Britain  arr 
faejh,  if  I piiftâke  not,  as  prevent  this  coarfe  fait  from  being, 
ufed  in  Great  Britain.  T. 
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the  bottom  than  the  manganefe,  and  form  a 
cruft  which  would  endanger  its  breaking. 

The  obfervations  here  made  with  regard  to  the 
grey  muriate  of  foda,  are  equally  applicable  to 
the  white  muriate. 

The  manganefe  mult  alfo  be  pounded  very 
fine^,  and  fifted  through  the  fame  fieve  as  the  mu- 
riate. The  good  quality  of  this  mineral  fub- 
ftance  is  known  from  its  cryftallization,  in. 
fine  brilliant  needles  ilightly  adherent  to  each 
other.  Not  that  it  is  to  be  fuppofed  that  the 
other  kinds  may  not  produce  as  much  oxygen, 
but  the  cryftallized  fpecimens  are  to  be  preferred. 
For  it  is  more  eafily  pounded,  is  ufually  more 
pure,  and  lefs  difficult  to  be  cleared  of  quartz, 
fpar,  &c.  and  likewife,  from  its  cryftallization,  it 
prefents  a larger  furface  to  the  action  of  the 
qcid. 

The  white  muriate  of  foda  has  not  appeared  to 
me  to  be  preferable  to  the  grey.  It  is  true  that  it 
contains  lefs  impurity,  but  it  likewife  contains 
an  equal  quantity  of  water,  and  is  dearer.  The 
grey  muriate  of  foda,  on  the  contrary,  befides  its. 
being  much  cheaper,  contains  a -certain  quan- 
tity of  muriate  with  an  earthy  bafis,  which  let- 
ting go  its  acid  at  a certain  heat,  fuch  as  takes 
place  towards  the  end  of  the  diftillation,  permits 

the 
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the  operator  to  ufe  a lefs  quantity  of  fulphuric 
acid  to  decompofe  the  muriate  of  foda. 

The  fulphuric  acid,  if  it  be  purchafed  in  the 
reftified  ftate,  ought  to  mark  at  leafi  6o°  below 
Zero,  on  the  Areometer  for  faits  and  acids  of 
Mofly,  which  is  the  iiiftrument  I fhall  always 
refer  to  in  the  courfe  of  this  memoir  *.  As  it  is 
necefiary  to  dilute  the  acid  with  its  own  weight 
of  water,  which  then  caufes  it  to  mark  about  38 
or  40°,  it  would  be  much  better  either  to  make 
it  of  this  ftrength  at  firft,  or  to  procure  it  with- 
out being  rectified,  becaufe,  as  Berthollet  well 
obferves,  it  would  be  ready  for  ufe,  and  lefs  ex- 
penfive  in  the  charges  of  re£lification  and  car- 
riage. 

If  the  rectified  fulphuric  acid  be  ufed,  it  is  pro- 
per to  obferve  that  the  acid  muft  be  poured  into 
the  water,  and  not  the  water  upon  the  acid,  on 
account  of  the  heat  and  eftervefcence  which  is 
produced  by  the  mixture.  Thefe  are  much  lefs 
in  the  firfi:  cafe.  It  is  advifable,  moreover,  in  the 
mixture  of  thefe  two  liquids,  to  pour  the  acid 
gently,  and  along  the  tides  of  the  glafs  at  two 

* I have  not  been  able  to  learn  the  principles  upon  which 
this  infiniment  is  conftruéled.  It  is  much  to  be  regretted 
that  inftruments  for  afeertaining  fpecific  gravities,  are  not 
conftantly  made  to  denote  the  numbers  in  the  uiual  tables 
where  water  is  taken  as  unity 
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or  three  different  times,  with  an  interval  of  fe- 
veral  minutes,  taking  care  to  turn  the  face  on 
one  fide,  to  avoid  the  drops  which  may  fly 
about.  As  the  union  of  thefe  two  fluids  pro- 
duces, in  a very  fhort  time,  fuch  a degree  of  heat, 
that  it  becomes  impoflible  to  touch  the  bottom 
of  the  veflel  with  the  hand,  it  is  beft  to  make 
the  mixture  in  veflels  of  ftone-ware,  or  earth 
well  baked,  with  handles,  and  a neck,  if  it  be 
poflible  to  procure  them  of  this  kind,  in  order 
that  they  may  be  lifted  with  eafe  and  conveni- 
ence, when  it  is  required  to  pour  the  diluted 
acid  upon  the  mixture  of  muriate  and  of  man- 
ganefe  in  the  diftilling  veflels.  Common  earthen 
veflels  may  be  ufed,  but  they  are  more  readily 
penetrated  by  the  acid,  which  fplits  and  de- 
compofes  them  in  procefs  of  time. 

The  proportions,  according  to  which  I would 
advife  the  procefs  to  be  performed  with  the 
greatefl:  fpeed  and  economy  of  time,  are  four 
pounds  of  muriate  of  foda,  twenty  ounces  of 
cryftallized  manganefe  * (lefs  of  this  being  re- 
quiflte  than  of  fuch  as  is  not  cryflallized),  and 
forty-four  ounces  of  fulphuric  acid  at  6og,  di- 

* Our  beft  manganefe  is  brought  from  the  duchy  of  Deux- 
ponts,  from  a place  named  Hombourg  ; it  is  ufually  mixed 
with  quartz  and  other  matters, — Note  of  the  Author, 
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luted  with  three  pounds  and  a quarter  of  water, 
I have  fometimes  ufed  only  forty  ounces  of 
water,  and  did  not  find  the  operation  the  lefs 
effectual.  Thefe  proportions  are  adapted  to  a 
veffel  containing  fourteen  veflels  of  water,  each 
containing  fixteen  Paris  pints,  and  the  materials 
are  expofed  to  diftillation  in  a retort,  one  foot 
in  height  from  the  lower  part  of  its  neck,  and 
eight  inches  in  diameter  or  width  in  its  body*, 
i mud  obferve  befides,  that  the  mod  elevated 
retorts  are  to  be  preferred,  becaufe  their  roof 
and  necks  are  lefs  liable  to  be  heated,  and  the 
lutes  on  that  account  are  lefs  liable  to  crack 
or  be  decompofed.  The  bottles,  or  tubulated 
balloons  to  be  ufed  indeed  of  the  retorts,  fhould 
have  nearly  the  fame  proportions.  Indead  of 
white  glafs,  the  common  green  bottle-glafs  may 
be  ufed  with  almod  equal  advantage.  For 
though  it  is  lefs  tranfparent,  it  is  always  dif- 
fidently fo  to  allow  the  operator  to  fee  wdiat 
pafles  within  the  veffels.  The  only  change  fuch 
veflels  will  undergo  is,  that  the  bottom,  which 
ought  to  be  chofen  thin,  is  liable  to  be  decom- 
pofed, or  converted  into  the  porcelain  of  Reau- 

* This  height  is  necefiary,  in  order  that  one  third,  or  one 
fourth  part  at  leaft,  may  remain  for  the  fwelling  or  effervef- 
cence  pf  the  contents. — Note  of  the  Author . 
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mur,  if  the  muriate  of  foda  fhould  encruft  the 
bottom  fo  as  to  leave  no  humidity  between 

them.  But  this  change  does  not  render  them 
lefs  ferviceabJe. 

The  prefent  is  certainly  the  place  to  fpeak  of 
the  attempt  I have  made,  to  procure  the  fulphu- 
ric  acid  without  the  intermedium  of  nitre,  and 
to  defcribe  the  apparatus  I made  ufe  of  for  that 
purpofe.  It  confided  of  a pitcher  or  pot  of 
done-ware,  perforated  at  bottom,  the  neck 
of  which  communicated  with  two  fmall  two- 
necked glafs  bodies  connected  together,  and 
each  half  filled  with  water.  Under  each  of 
thefe  glafs  veffels  was  lighted  charcoal,  to  keep 
the  water  in  a date  of  evaporation,  and  under 
the  earthen  pot  there  was  likewife  fire  to  heat 
and  enfiame  the  fulphur,  which  was  put  into 
the  pot  through  the  opening  oppofite  the  neck. 
This  opening,  which  draws  in  the  external  air 
for  the  combudion  of  the  fulphur,  was  clofed 
with  a dopper,  perforated  like  the  nozel  of  a 
garden-pot. 

The  fulphur,  thus  enfiamed,  foon  filled  the 
vacant  part  of  the  glafs  vefiels  with  its  whitifii 
cloudy  vapour.  This  vapour,  meeting  that  of 
the  water,  combined  with  it,  and  fell  in  acidu- 
lous drops  on  the  lower  water,  over  which  the 
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vapour  of  the  fulphur  circulating  for  a time,  does 
alfo  probably  combine  with  it  to  a certain  point. 
Another  proof  that  this  condcnfed  water  did 
combine  with  the  vapour  of  the  fulphur  is, 
that  the  fame  vapour,  received  in  drops  beyond 
the  fécond  glafs  veffel  by  means  of  a recurved 
adopter,  came  out  in  the  acid  (late,  reddening 
the  tin&ure  of  turnfol,  and  effervefcing  with 
alkalis  when  concentrated.  I have  twice  re- 
peated this  experiment  with  fuccefs,  and  with 
fcarcely  any  inconvenience. 

I likewife  attempted  to  burn  fulphur  and 
heat  water,  in  two  feparate  veffels  communi- 
cating with  a third.  I he  two  vapours  com- 
bining together  in  the  receiving  veffel,  likewife 
produced  by  their  condenfation  a fluid,  which 
afforded  the  fame  indications  of  acidity  as  that 
of  the  former  experiment. 

When  fulphur  was  burned  in  an  earthen 
veffel,  and  its  vapour  communicated  into  an 
earthen  jar,  in  which  water  almoft  boiling  was 
poured,  the  refults  were  the  fame. 

It  is  probable  that  if  thefe  experiments  were 
repeated  more  at  large,  with  a fuitable  ap- 
paratus, a longer  feries  of  glafs  veffels,  and 
proper  furnaces,  the  fuccefs  would  be  more 
complete.  I intend  at  fome  future  time  to  re- 
fume 
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fume  this  procefs,  and  fliall  haften  to  commu- 
nicate my  fuccefs  to  the  public,  if  fuccefs  Ihould 
attend  my  endeavours  *. 

* Chaptal  made  a great  number  of  experiments  in  the 
large  way,  for  the  purpofe  of  difcovering  the  means  of  acidi- 
fving  fulphur,  without  the  expence  of  nitre.  Upon  the  whole 
they  were  unfuccefsful.  The  manufacturer  who  may  be 
difpofed  to  enter  into  this  refearch,  is  advifed  hrft  to  read 
Chaptal’s  paper  in  the  Annales  de  Chimie,  IL  86.  or  the  full 
abftraC  of  the  fame  paper,  in  my  dictionary  of  Chemiftry, 
art.  Sulphur.  T. 
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CHAP.  VI. 

the  Diftillation. 

There  are  two  methods  of  making  the  oxy- 
genated muriatic  liquor,  namely,  with  fmell  and 
■without.  Each  has  its  advantages  and  incon- 
veniences. I fhall  defcribe  both  methods,  be- 
gining  with  the  liquid  which  has  fmell 

In  the  firft  place,  we  muft  fuppofe  the  cover 
of  the  wooden  veffel  to  be  fixed  w ith  its  pegs, 
and  pafted  round  with  ftrips  of  paper.  For  this 
laft  purpofe,  the  pafte  of  wheat  flour  is  prefera- 
ble to  ftarch,  becaufe  more  tenacious. 

The  wooden  veffel  muft  alfo  be  fupplied  writh 
river  water,  either  before  or  after  the  paffing  of 
the  flips  of  paper,  which  feldom  require  to  be 
renewed.  The  water  in  the  tubs,  of  the  fize 
already  defcribed,  muft  rife  to  the  height  of 
about  fixteen  inches,  or  within  an  inch  or  two 
of  the  top,  which  may  be  eafily  known  by  the 
index  tube  on  the  outfide.  Every  inch  in  vef- 
fels  of  that  fize  anfwers  nearly  to  fixteen  Paris 
pints  (or  very  nearly  the  fame  number  of  Eng- 
lifli  quarts). 

Whenever  this  veffel  is  filled  with  water  after 
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the  covering  is  fixed  and  clofed,  whatever  may 
be  its  conftru£iion,  it  is  of  importance,  that  thé 
fmall  aperture  in  the  covering,  near  that  pro- 
vided for  the-  infertion  of  the  funnel,  fhould  be 
unclofed,  to  permit  the  efcape,of  the  internal  air. 
This  is  the  more  efiential  (though  the  hole  may 
be  a mere  gimlet  hole),  particularly  in  the 
conftruftion  with  falfe  bottoms,  becaufe  the 
ft  ream  of  water  being  confiant,  when  once 
the  lower  partition  is  filled,  if  the  air  above 
the  fécond  cannot  efcape,  the  water,  inftead  of 
entering  the  veflfel,  will  be  driven  back  beneath 
the  flips  of  paper,  or  along  the  axis  of  the  agi- 
tator. 

When  the  veflel  is  filled  with  water  to  the 
proper  height,  the  retort  muft  be  placed  in  its 
bed,  upon  a thicknefs  of  half  an  inch  at  moft,  of 
fine  fand  or  dry  lifted  afhes,  and  the  neck  of  its 
adopter  muft  be  adjufted  in  the  funnel  of  the 
leaden  tube.  The  retort  is  then  to  be  fteadily 
fixed  by  pouring  fand  round  it,  to  fill  the  vacant 
fpace  between  it  and  the  capfule  of  tile  furnace. 
In  this  fituation  the  muriate  and  the  manganefe, 
being  previoufly  mixed  as  equally  as  poffible, 
are  to  be  poured  through  the  neck  into  the  re- 
tort, by  means  of  a glafs,  leaden,  wmoden,  or 
paper  funnel,  perfectly  dry.  The  goodnefs  of 
the  mixture  is  feen  by  its  uniform  blacknefs 
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throughout,  no  particles  of  the  white  muriate 
being  in  this  cafe  feparately  vifible. 

After  the  introduction  of  the  muriate  and  the 
manganefe  into  the  retort,  great  care  muft  be 
taken  to  clean  the  (topper  and  the  neck,  in 
order  that  no  vapour  may  find  its  way  through, 
when  once  the  fulphuric  acid  is  poured  in.  It 
is  necefifary,  therefore,  that  the  neck  and  its. 
ftopper,  being  previoufly  wetted,  fhould  clofe 
the  retort,  as  it  were,  hermetically.  For  the 
flighteft  odour  would  be  fufficient  to  retard  the 
operation,  by  rendering  the  workfhop  extreme- 
ly inconvenient.  This  odour  of  the  oxygenated 
muriatic  acid  very  readily  diffufing  itfelf  through 
the  whole  fpace  of  the  laboratory. 

When  the  neck  of  the  retort  or  bottle,  for  the 
fame  obfervation  applies  to  both,  the  beak  of 
the  adopter  muft  be  properly  luted  to  the  leaden 
funnel.  For  this  purpofe  a piece  of  lute  is  to  be 
rolled  out  in  the  hands,  and  applied  round  the 
neck  of  the  adopter,  ftrongly  preffing  it  as  well 
on  the  fides  of  the  funnel  as  againft'  thofe  of 
the  adopter,  and  finifhing  by  foftening  each  fide 
and  uniting  the  whole  with  the  finger  dipped  in 
boiled  linfeed  oil. 

In  the  ufual  courfe  of  regular  praCHce,  the 
pneumatic  vefiel  or  vefiels  are  filled  with  water, 
the  diftilling  vefiels  duly  placed  and  luted,  and 
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the  mixture  of  muriate  and  manganefe  introduced 
the  evening  before  the  day  of  diftillation,  after 
having  cleaned  and  cleared  the  fame  veffels  from 
their  refidues  *.  By  means  of  this  preparatory 
work,  there  remains  nothing  more  to  be  done 
at  the  beginning  of  the  day-work,  than  to  pour 
in  the  fulphuric  acid,  which  during  the  night 
has  had  time  to  cool,  in  the  earthen  or  ftone- 
ware  veffels,  in  which  it  was  previoufiy  mixed 
with  water.  Not  that  it  would  not  be  advan- 
tageous to  pour  it  while  yet  warm,  after  having 
diminifhed  its  temperature,  by  plunging  the 
veffel  in  cold  water , but  there  would  be  reafon 
to  fear,  that  the  proper  degree  of  heat  might  not 
eafily  be  adjufted,  and  that  the  diftilling  veffel 
might  be  endangered  by  the  fudden  applica- 
tion. 

It  might  alfo  be  praticable  to  advance  the 
diftillation,  by  pouring  in  the  fulphuric  acid  in  the 
evening,  immediately  after  the  introduction  of 
the  mixture  of  muriate  and  of  manganefe  , but 
there  would  be  reafon  in  this  cafe  to  fear  that 
the  greateft  part  of  the  gas  afforded  by  the  diftil- 
lation might  be  loft  by  derangement  of  the 
Jutes,  if  the  operation  were  not  overlooked  dur- 

* A fufficient  number  of  diftilling  veftels  ought  always  to  be 
in  readinefs,  to  be  difpofed  for  the  diftillation  of  the  following 
day.  Aether, 
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ing  the  interval.  This  management  would  not 
in  faft  be  fuitable  to  a manufa£tory,  in  which 
the  work  was  not  continued  both  day  and  night. 

With  regard  to  the  fulphuric  acid,  it  is  to  be 
introduced  gently  through  a glafs  or  leadep 
funnel,  in  order  that  the  air  which  efcapes  may 
not  throw  up  drops  of  the  acid  on  the  face  or 
hands  of  the  operator.  When  the  acid  is  pour- 
ed in,  the  neck  muft  be  flopped  by  turning  the 
Hopper  with  a flight  preffure. 

If  the  acid  has  been  poured  in  warm,  and  the 
muriate  is  very  dry,  and  well  mixed,  the  fulphuric 
acid  not  more  diluted  than  has  been  prefcribed* 
and  the  manganefe  of  a good  quality,  bubbles 
of  air  will  be  heard  to  pafs  into  the  wooden 
veffel,  through  the  leaden  tube,  at  the  end  of 
two  or  three  minutes.  If  the  above  requifites 
be  wanting,  the  efcape  will  not  take  place  till 
fomewhat  more  than  a quarter  of  an  hour.  In 
either  cafe  it  is  neceffary,  a few  inflants  after 
the  pouring  of  the  acid,  to  place  a chafing  difh 
with  lighted  charcoal  beneath  the  veffel  which 
bolds  the  retort. 

About  half  an  hour  after  the  pouring  of  the 
acid,  a considerable  effervefcence  takes  place, 
which  fometimes  fwells  the  materials  as  high  as 
the  neck  of  the  retort,  if  this  lafl  be  too  fmall 
for  its  charge.  The  bubbles  of  the  frpth  are 
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large  and  covered  with  a kind  of  pellicle,  formed 
by  a portion  of  the  mixture  carried  up  during 
the  agitation.  This  intumefcence  lafts  about 
two  hours,  during  which  time  the  bubbles  of 
oxygenated  muriatic  acid  gas  are  molt  abund- 
antly difengaged  in  the  water.  They  even  fuc- 
ceed  with  fuch  rapidity,  that  the  intervals  are 
not  diftinguifhable,  and  an  inceflant  noife  is 
heard  in  the  pneumatic  veffel,  which  very  often 
lafts  three  or  four  hours,  according  to  the  ma- 
nagement of  the  fire,  and  the  goodnefs  and  ac- 
curate mixture  of  the  materials.  The  agitation 
produced  by  this  rapid  efcape  is  commonly 
fuch,  that  it  is  fcarcely  neceftary  to  move  the 
agitator. 

The  fire  is  not  to  be  renewed  till  the  expira- 
tion of  two  hours,  even  though  it  may  have 
gone  out  in  the  mean  time.  After  this,  it  is  not 
to  be  renewed  till  the  end  of  an  hour  and  a half, 
and  after  that  period  at  the  end  of  an  hour,  and 
fo  forth,  without  any  perceptible  increafe  of  its 
intenfity.  It  will  be  fufficient  after  thefe  periods 
to  keep  up  the  fire,  excepting  that  during  the 
laft  two  hours  the  fire  muft  be  maintained  with- 
out fufifering  the  charcoal  to  be  almoft  burned 
away,  as  in  the  former  cafes,  before  it  is  re- 
newed. The  chafing  difh  muft  be  raifed  upon 
bricks,  to  bring  it  nearer  the  retort,  during  the 

laft 
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laft  hour.  I muft  obferve,  with  regard  to  this  chaf- 
ing difh,  that  the  grate  muft  not  be  too  open,  left 
the  charcoal  fhould  be  too  rapidly  confumed. 
After  the  intumefcence  of  the  mixture  has 
ceafed,  the  rapid  efcape  of  bubbles  does  not 
diminifti  for  a long  time,  in  conference  of  an 
effervefcence  which  conftantly  proceeds.  It  is 
true  that  this  continually  diminifhes,  and  to- 
wards the  end  of  the  diftillation  the  bubbles 
which  pafs  into  the  tube  appear  only  at  inter- 
vals, notwithftanding  the  matter  in  the  retort 
may,  by  the  gradual  augmentation  of  the  heat, 
be  brought  into  the  ftate  of  ebullition.  This  heat 
is  fuch,  that  eight  or  nine  hours  after  the  com- 
mencement of  the  operation,  the  hand  can 
fcarely  be  endured  near  the  aperture,  or  the 
neck  of  the  retort,  or  other  diftillatory  veflel, 
though  between  the  fourth  and  fixth  hours  the 
fame  parts  are  fcarcely  warm.  The  diftillation 
of  one  or  more  retorts  or  bodies  into  a fingle 
veffel,  according  to  the  dofes  before  mentioned, 
takes  ufually  eleven  or  twelve  hours,  and  even 
lefs  ; the  time  for  flopping  the  diftillation  is 
known  from  the  efcape  of  the  bubbles  being 
very  flow,  and  the  noife  lefs  perceptible.  This 
flight  noife  is  even  a mark  to  form  a judgment 
of  the  concentration  of  the  gas,  and  the  degree 
of  faturation  of  the  water.  In  order  to  hear  the 
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bubbles,  it  is  often  necefTary  to  apply  the  ear 
againfl  the  tab.  Moreover,  the  adopter  of  the 
retort  begins  to  be  heated,  and  the  lute  upon 
its  neck  becomes  a little  foftened.  Another  in- 
dication that  the  procefs  is  near  its  termination 
is  had  from  the  lon£  vibrations  of  the  water  in 
the  indicatory  tube,  placed  on  the  outfide  of  the 
tub,  and  likewife  in  the  tube  of  fafety,  when  an 
intermediate  veffel  is  ufed. 

If  a proper  regard  be  not  paid  to  the  figns  here 
enumerated,  and  the  diflillation  be  not  Hopped, 
there  will  not  only  be  a lofs  of  time  and  fuel, 
and  a diflillation  of  mere  water  ; but  the  fleam 
when  an  intermediate  veffel  is  ufed,  will 
drive  the  water  through  the  tube  of  fafety,  and 
itfelf  immediately  follow,  if  not  inftantly  re- 
medied by  diminifhing  or  removing  the  fire, 
and  cooling  the  neck  of  the  retort  and  its 
adopter  with  a wet  cloth,  or,  which  is  better,  by 
drawing  the  Hopper  of  the  retort  for  an  inftant. 

As  foon  as  the  diHillation  is  Hopped,  the  im- 
pregnated fluid  of  the  pneumatic  veffel  is  to  be 
drawn  off  into  tubs,  or  other  veffels,  proper  to 
receive  the  goods  which  are  previoufly  difpofed 
therein.  If  it  be  not  convenient  to  .ufe  it  im- 
mediately, the  liquor  may  be  left  in  the  tub 
without  fear  of  any  perceptible  diminution  of  its 
virtue,  provided  the  cover  and  its  joinings  be 

well 
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well  clofed  with  lute  and  drips  of  paper  palled 
on,  and  likewife  that  the  fpace  between  the 
axis  of  the  agitator  and  the  cover  be  fimilarly 
fecured.  It  may  likewife  be  drawn  off  in  (lone- 
ware  bottles  well  clofed  with  corks,  covered 
with  lute  at  the  place  of  their  contact.  In  this 
manner  the  liquid  may  be  preferved  till  wanted. 
I have  kept  it  for  feveral  months  without  its 
goodnefs  having  been  impaired. 

I mud  obferve  in  this  place,  that  if  it  be 
wifhed  that  the  liquor  at  the  upper  part  of  the 
veffel  (hould  be  equal  in  (Irength  to  that  of  the 
lower,  without  retarding  the  diftillation  (which 
may  be  ufelefsly  prolonged  for  upwards  of 
twenty-four  hours,  by  an  effecl  of  the  concen- 
tration of  the  gas  in  the  bottom  of  the  veffel, 
and  the  refiftance  it  then  oppofes  to  its  intro- 
duction., which  fmgularly  contributes  to  increafe 
the  heat  of  the  retort)  ; I have  found  no  better 
method,  than  that  of  drawing  off  the  liquor, 
either  into  earthen  pitchers  or  veffels  filled  with 
merchandize  ready  for  immerfion.  1 have  done 
this  after  a limited  time,  and  repeated  proofs  of 
the  good  quality  of  the  fluid.  At  the  end  of 
eight  hours  diftillation,  I drew  off  one  fourth  of 
the  contents  of  the  veffel  ; a fécond  fourth  two 
hours  afterwards  ; a third  fourth  after  ten  hours 
and  a half,  or  eleven  hours  3 and  the  reft  after 
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twelve  hours  diftillation,  which  formed  the  con- 
clufion. 

When  the  liquor  is  entirely  drawn  off  from 
the  veffel,  it  muff  again  be  immediately  filled 
with  water,  or  at  leaft  to  the  height  of  five  or 
fix  inches  above  the  return  of  the  leaden  tube, 
otherwife  the  gas,  which  continues  to  efcape 
from  the  diffilling  veffel  and  then  affords  no  re- 
fiftance,  might  attack  the  pneumatic  veffel  it- 
felf. 

The  fire  muft.be  taken  from  beneath  the  re- 
tort as  foon  as  the  diftillation  is  finifhed,  not 
only  to  prevent  the  effeft  of  the  gafeous  vapours, 
which  (till  continue  flowiy  to  efcape,  from  act- 
ing on  the  fides  of  the  tub,  but  likewife  to  dif- 
pofe  the  retorts  or  bodies  to  receive  a quantity 
of  warm  water,  which  is  to  be  poured  in  up  to 
the  neck.  There  is  no  reafon  to  fear  an  excefs 
of  quantity,  and  the  hotter  the  veflfels  are  the 
better.  It  is  eflential,  however,  that  it  be  not 
poured  in  cold,  for  fear  of  breaking  the  glafs. 
The  adopter  is  then  to  be  unluted  from  the 
neck  of  the  leaden  tube,  if  the  operator  chufes  ; 
and  in  order  that  no  vapour  may  efcape  into  the 
workfhop,  a bit  of  lute  or  a cork  may  be  ap- 
plied to  the  beak  of  the  adopter.  The  fand 
bath  eafily  permits  the  retort  to  be  râifed  and 
returned  again  to  its  place,  as  well  as  the  ap- 
plication 
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plication  of  the  lute  or  ftopper  to  the  neck  of 
the  adopter,  this  laft  being  raifed  with  one  hand 
while  the  cork  is  put  in  with  the  other. 

Neverthelefs,  as  the  lutes  which  conneâ  the 
adopter  with  the  retort  are  fomewhat  foftened 
towards  the  end  of  the  operation,  it  would  be 
more  prudent  to  leave  every  thing  in  its  place, 
for  fear  of  deranging  thofe  lutes.  This  danger  is 
greater  when  the  adopter  is  of  lead,  becaufe 
the  great  length  of  this  additional  piece  tends 
to  force  the  luting  Hill  more  on  that  account.  If 
• it  be  required  to  proceed  immediately  to  a new 
diftillation,  the  retort  or  bottle  with  its  capfule 
or  pan  muft  be  immediately  taken  from  the  fur- 
nace, and  another  fubftituted  in  its  place  ready 
prepared  during  the  former  diftillation.  This 
neceffarily  requires  a double  fet  of  veffels. 

When  the  diflilling  veffel  is  cold,  or  nearly  fo, 
the  whole  of  its  contents  muft  be  fhaken,  by 
holding  this  veffel  by  the  neck  with  one  hand, 
and  applying  the  other  to  its  bottom.  The  ftop- 
per muft  then  be  taken  out,  and  the  veffel 
fpeedily  inverted,  fhaking  the  reftdue  to  facili- 
tate its  efcape.  In  this  laft  fttuation  the  retort 
is  to  be  held  by  its  neck  with  one  hand,  and  its 
fide  gently  refting  againft  the  other.  The  vef- 
fels  into  which  the  wTater  and  refidual  matter  of 
the  retorts  are  poured,  fhould  rather  be  of  ftone- 

ware. 
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ware,  pottery,  or  lead,  than  of  wood,  unlefs 
thefe  laft  be  oil  veflels,  which  are  lefs  fubjeft  to 
dry  in  the  part  above  the  fluid.  If  this  cir- 
cumftance  be  not  attended  to,  there  will  be 
danger  of  lofing  great  part  of  the  contents. 

It  is  moft  convenient  to  difengage  the  retorts 
or  bodies  while  they  are  ftill  warm,  which  con- 
tinues to  be  the  cafe  the  next  morning  after 
diftillation,  in  confequence  of  the  heat  of  the 
land  bath,  If  they  be  left  to  cool  entirely,  the 
fulphate  of  foda  will  cryflallize,  and  it  will  be 
neceflary  to  diflbl've  in  hot  water  fuch  larger 
portions  as  cannot  pafs  through  the  neck. 
But  this  inconvenience  is  not  likely  to  happen, 
unlefs  the  quantity  of  water  laft  added  be  too 
fmall,  and  the  refldues  have  been  left  undif- 
turbed  for  feveral  days.  The  fame  obferva- 
tion  is  applicable  to  that  kind  of  incruflation 
which  is  formed  by  the  muriate,  if  not  properly 
pulverifed,  dried,  or  mixed  ; this  cannot  be  fepa- 
rated  from  the  bottom  of  the  retort,  but  by 
means  of  hot  water  poured  at  different  fuccef- 
five  times.  It  is  like  wife  eflential  to  leave  no 
cruft  or  depofition  of  muriate,  or  other  matter, 
in  the  veflels  which  are  emptied,  unlefs  the  fame 
be  moveable,  in  which  cafe  the  rifle  is  lefs. 
But  if  the  urgency  of  bufinefs  fhould  then  re- 
quire that  the  fame  veflels  bemfed  without  en- 
tirely 
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tirely  clearing  them,  it  will  be  neceffary  to 
range  this  refidual  matter  on  one  fide,  where  it 
will  be  lefs  expofed  to  the  heat,  and  will  afford 
a greater  degree  of  facility  for  the  nitric  acid  to 
aft  upon  it. 

In  order  that  the  vapour  which  exhales  from 
the  diddling  veffels  may  not  prove  inconvenient, 
it  is  neceffary  to  pour  in  a fmall  quantity  of  al- 
kaline lixivium  in  the  firft  place,  which  indantly 
dedroys  the  fmell.  This  may  be  done  imme- 
diately after  the  end  of  the  diflillation,  and  the 
weak  alkaline  folution  may  fupply  the  place  of 
the  w'ater  ufed  for  diluting  the  refidues.  At 
the  indant  of  pouring  this  lixivial  water,  a 
drong  effervefcence  takes  place  ; for  which  rea- 
fon  it  is  proper  to  pour  it  in  by  feveral  fucceflive 
portions,  waiting  a little  between  each  time. 

The  oxygenated  muriatic  acid  obtained  in 
this  manner  has  a moft  keen  and  penetrating 
odour.  It  cannot  be  breathed  even  for  a few 
indants,  without  the  danger  of  a moft  obdinate 
and  violent  cough.  > Its  aftion  is  fometimes  fo 
ftrong  that  the  operator  will  fall  down  fenfelefs, 
if  he  fhould  determine  to  continue  his  work 
with  his  nofe  over  the  veffels.  Running  of  the 
nofe,  afthmatic  affeftion  of  the  bread,  headach, 
tears  and  fmarting  of  the  eyes,  bleeding  at  the 
nofe,  the  fenfation  known  by  the  name  of  the 
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teeth  fet  on  edge,  pains  in  the  final!  of  the  back, 
and  even  fpltting  of  blood,  are  the  ordinary  in- 
conveniences to  be  expefted,  when  the  pure 
oxygenated  muriatic  acid  is  ufed  as  is  prefcribed 
in  the  Annales  de  Chimie.  It  is  even  impoffible 
to  fupport  for  feveral  fucceffive  days  an  em- 
ployment fo  deftruclive  to  the  health,  if  the 
lutes  be  not  carefully  attended  to,  and  the  vef- 
fels  for  immerfion  of  goods  be  not  covered  and 
placed  in  a fhed,  through  which  a ftrong  cur- 
rent of  air  paffes.  I am  moreover  perfuaded 
that  there  is  not,  perhaps,  any  perfon  who  has 
luffered  fo  much  as  myfelf  in  this  refped,  on 
account  of  the  earneftnefs  with  which  I at., 
tempted  to  bring  this  procefs  of  bleaching  to 
perfection,  or  rather  to  make  it  more  generally 
ufeful.  The  ftrong  expectoration  to  which  I 
was  expofed,  agitated  the  fyftem  fo-  much,  that 
I found  it  impoffible- to  retain  any  food  on  my 
ftomach,  and  was  tor  forty-eight  hours,  without 
intermiffion,  not  only  deprived  of  deep,  but  con- 
tinually emitting  faliva,  with  acid  and  corrofive 
humours  from  the  eyes  and  nofe  in  fuch  abund- 
ance, particularly  from  the  eyes,  that  it  was 
fometimes  five  or  fix  hours  before  I could  open 
them  to  fupport  the  light.  My  fituation,  at 
thofe  periods,  was  fo  difagreeable,  that  I could 
not  lie  a moment  on  my  back,  and  a very  ffiqrt 
f tim 
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time  on  my  fide.  The  ereft  pofition  was  leaft 
painful  ; but  I was  foon  obliged  to  fit  or  lie 
down,  in  confequence  of  the  pain  I felt,  at  every 
attack  of  the  cough,  in  the  mufcles  of  the  back 
and  thighs. 

The  difficulty,  or  rather  the  impoffibility,  of 
fupporting  fuch  painful  exertions  for  any  length 
of  time,  induced  me  to  contrive  a ma!k  of  card, 
'with  glafs  eyes,  which  allowed  me,  for  a certain 
fpace,  to  work  with  my  face  over  the  veffels  for 
the  ifnmerfion  of  goods,  to  turn,  prefs,  and  wring 
the  pieces  without  fear  of  any  ferious  inconve- 
nience. I likewife  occafionally  made  ufe  of  a 
handkerchief,  moiftened  with  alkaline  lixivium, 
which  I bound  round  my  head  to  defend  fmy 
nofe  and  mouth  from  the  effect  of  the  odour,  but 
thefe  means  were  merely  palliatives. 

As  it  is  of  great  confequence  that  the  opera- 
tor  ffiould  be  defended  again!!  fuch  accidents,  o* 
at  leaft  be  able  to  diminifti  their  confequences, 
it  may  be  of  fome  advantage  to  know,  that  I 
have  had  the  pleafure  to  experience,  that  the 
black'  extraft  of  liquorice,  which  I chewed  be- 
fore I expofed  myfelf  to  refpire  this  vapour, 
almoft  always  produced  a good  effeft,  by  di- 
miniffiing  the  cough,  and  in  fome  inftances  pre- 
ferving  me  from  it.  I therefore  was  particularly 
careful  to  ufe  this  extraft,  previous  to  expofing 
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myfelf  to  the  danger  of  refpiring  the  gas,  at  the 
fame  time  taking  care  not  to  omit  the  ufe  of  my 
moiflened  handkerchief,  or  mafk. 

A folution  of  fugar  in  warm  or  cold  water, 
fipped  or  drank  flowly,  likewife  appeafed  the 
cough  very  much  after  a certain  time.  The 
warm  folution  was  rather  the  moft  effe£tual.  I 
likewife  occafionally  fipped  or  drank  milk  for 
the  fame  purpofe. 

Being  at  length,  however,  worn  out  with 
fuffering,  and  unable  to  purfue  my  experiments 
on  bleaching  with  the  requifite  convenience,  I 
endeavoured  to  make  the  acid  without  fmell, 
avoiding,  at  the  fame  time,  any  confiderable  in- 
creafe  of  expence.  The  following  procefs  fuc- 
ceeded  beft  of  any  that  I tried.  It  confifts 
/imply  in  adding  to  the  quantity  of  water  pro- 
per for  each  pneumatic  veflel,  a quarter  of  a 
pound,  at  moft,  of  carbonate  of  pot-afh,  or  of 
foda,  for  every  pound  of  muriate  of  foda  which 
has  been  taken  in  the  mixture  of  the  matter  for 
diftillation.  This  quantity  is  fufficient,  abfo- 
lutely,  to  prevent  the  fmell  of  the  acid,  and  per- 
mit the  operator  to  work  with  his  face  uncover- 
ed over  the  neutralized  fluid,  without  rifking 
the  fmalleft  inconvenience.  The  water  may  be 
difpofed,  for  this  purpofe,  in  two  different  man- 
ners ; either  by  previoufly  diffolving  the  clari 
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fied  pot-afh  in  the  refervoir  of  water  appro- 
priated to  fill  the  veffels,  or  it  may  be  fimply 
poured  into  the  latter  veffels  after  it  has  been 
diffolved,  fettled,  and  (trained  by  itfelf.  This 
latter  method  is  preferable  to  thé  other.  For 
this  purpofe,  after  having  diffolved  the  alkali  in 
a fmall  portion  of  water,  it  is  to  be  poured  in 
at  different  times  at  the  commencement,  and 
towards  the  end  of  filling  the  pneumatic  veffels. 
Thefe  precautions  muff  be  more  efpecially  at- 
tended to  when  the  veffel  has  falfe  bottoms,  be- 
caufe  the  fojution  of  poUafh,  in  that  cafe,  mixes 
lefs  readily  with  the  water.  I muff  here  re- 
mark, that  the  falfe  bottoms,  inflead  of  being 
placed  horizontally,  muff  be  fomewhat  inclined 
towards  that  fide,  in  which  the  aperture  of  com- 
munication, through  which  the  gas  paffes,  is 
made.  This  inclination  prevents  any  of  the 
fluid  from  remaining  in  the  veffel  at  the  time  of 
drawing  off,  which  might  happen  if  there  were 
not  a decided  flope  towards  the  place  of  com- 
munication. 

If  it  fhould,  however,  be  defired  to  prepare  a 
folution  of  pot-afh  proper  to  fill  the  veffels,  it 
muff  be  diluted  till  it  marks  no  more  than  one 
degree  beneath  zero  on  the  areometer  of  Moffy 
already  mentioned.  But  this  arrangement  is 
attended  with  trouble,'  and  requires  more  vef- 
fels. 


Cottons , Thread , &c*  6 9 

fels,  and  confequently  more  room,  without  pro- 
ducing any  advantage  fuperior  to  that  which  is 
derived  from  pouring  the  ftrong  folution  of  pot- 
alh  to  the  water  at  the  time  of  filling,  according 
to  the  directions  already  given. 

It  fometimes  happens,  that  the  laft  portions 
of  the  impregnated  fluid,  at  the  time  of  drawing 
ofif,  have  a flight  degree  of  fmell  ; either  becaufe 
the  agitators  have  not  been  fufficiently  attended 
to,  or  becaufe  the  faits  are  conftantly  difpofcd 
to  fall  to  the  bottom  of  the  veflel.  To  avoid 
this  inconvenience,  about  a fourth  or  an  eighth 
part  of  the  alkaline  folution  may  be  referved, 
not  to  be  poured  into  the  veflel  till  half  an  hour 
before  the  diflillation  is  flopped.  The  agitator 
is  then  to  be  turned,  and  the  fuperior  liquid 
will  be  without  fmell  as  well  as  the  reft,  be- 
caufe the  combination  takes  place  inftantly. 
The  fame  efleâ  will  follow,  if  the  folution  of 
pot-afti  be  put  into  the  bottles  or  veflels  ufed  to 
draw  off  the  liquid  : nothing  more  being  re- 
quired in  this  cafe,  than  to  pour  a few  glafles  of 
the  lixivium  into  the  receiving  veflel,  which, 
when  filled,  muft  be  covered  up  or  corked.  In 
qrder  that  the  feparate  folution  of  pot-afti,  which 
is  poured  into  the  pneumatic  veflel  at  the  time 
of  filling  it  with  water,  may  not  be  fubjeft  to 
remain  jn  part  upon  the  falfe  bottoms,  to  the 
f 3 prejudice 
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prejudice  of  the  tvater  beneath,  it  is  poured 
through  wooden  or  leaden  pipes,  terminating 
above  in  a conical  part  or  funnel,  and  of  fuch  a 
length  as  refpefrively  to  communicate  with  the 
feveral  cavities  into  which  the  veffel  itfelf  is 
divided.  By  this  expedient  it  is  rendered  cer- 
tain, that  the  pot-afh,  which  is  required  to  be 
depofited  in  the  feveral  compartments,  will  be 
fpecially  poured  into  each.  But  as  the  alkaline 
foluticn  does  not  immediately  and  intimately 
mix  with  the  whole  of  the  water,  but  is  dif- 
pofed  to  flow  infenfibly  from  the  upper  com- 
partments to  the  lower,  by  reafon  of  its  weight, 
care  muft  be  taken  to  pour  no  greater  quantity 
into  the  lowefl:  compartment  than  four-fixths  of 
the  faline  folution,  referving  the  two  other 
flxths  for  the  fécond  or  firfl:  compartment,  and 
forbearing  to  pour  them  in  till  the  whole,  or  at 
leaf!  the  greateft  part  of  the  water  has  been 
poured  into  the  veffel. 

The  neceffary  attention  for  diftijling  the  acid, 
as  wTell  as  the  dofes  of  the  materials,  are  the 
fame  whether  the  odour  be  prevented  or  not. 
The  only  difference  confifts  in  their  effefts, 
as  we  fliall  hereafter  fee.  The  colour  of  both 
folutions  is  abfolutely  the  fame.  That  which 
contains  pot-afh  feems  rather  lefs  limpid,  par- 
ticularly the  firfl;  portions  drawn  off,  on  atcount 
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of  the  faline  depofition  which  is  ftirred  up  by 
the  rapid  motion  of  the  fluid  as  it  iflues  out. 
A fimilar  effe£l  happens  when  the  veflel  has 
been  newly  painted  ; in  which  cafe,  the  liquor 
decompofes  the  paint  by  feizing  the  oil,  and 
from  this  caufe  flows  out  with  a foapy,  or  milky 
appearance. 

Inftead  of  pouring  the  pot»a(h  into  the  veflel, 
as  has  been  defcribed,  I have  very  often  ufed 
the  following  method.  To  prevent  the  effluvia 
from  rifing  from  the  veflel  in  which  the  goods 
were  to  be  immerfed,  I Amply  poured  my  folu- 
tion  of  pot-afh  into  one  or  two  pots,  and  after- 
wards fprinkled  it  upon  the  furface  of  the  li- 
quor contained  in  the  bleaching  veflel.  This 
afperflon  was  fufficient  to  check  the  fuffocating 
exhalation  of  the  muriatic  acid  gas.  I fre- 
quently ufed  powdered  chalk  for  the  fame  pur- 
pofe,  and  with  equal  effe£t. 

I muft  obferve,  that  I did  not  refolve  upon 
making  this  new  liquor  without  fmell,  until 
after  I had  repeatedly  afcertained,  that  it  is  im- 
poflible  to  refift,  for  any  length  of  time,  the  dif- 
ficulties which  refult  from  the  method  and  the 
proportions  defcribed  in  the  Annales  de  Chimie . 
I am  even  of  opinion,  that  this  method  of  bleach- 
ing would  be  renounced  altogether,  if  the  ope- 
rators were  literally  to  follow  thofe  inftruQions, 
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in  preference  to  my  method,  or  fome  other  me- 
thod on  fimilar  principles. 

I muft  particularly  remark  in  this  place,  that 
the  agitator  muft  by  no  means  be  neglected. 
It  is  neceflary  to  turn  it  feveral  times  together 
at  the  end  of  every  half  or  quarter  of  an  hour, 
to  favour  the  abforption  of  the  gas  in  the  water, 
and  to  deftroy  its  odour  by  facilitating  its  com- 
bination with  the  pot-afh.  If  this  be  not  done, 
in  either  cafe,  the  gas  beneath  the  firft  falfe  bot- 
tom will  pafs  too  fpeedily  into  the  fécond.  This 
paflage  muft  be  prevented  as  much  as  poflible,  ' 
until  it  is  fuppofed  that  the  water  in  the  lower 
compartment  is  nearly  faturated. 

It  muft  alfo  be  remarked,  that  when  a 
pneumatic  veflel  has  once  been  ufed  to  make 
one  of  thefe  liquors,  it  muft  not  be  changed  in 
its  application  ; for  nothing  more  fpeedily  de- 
ftroys  the  veflel  and  the  agitator,  than  alternate- 
ly ufing  them  for  both.  On  the  contrary,  when 
the  fame  veflel  is  conftantly  ufed  for  the  fame 
liquor,  the  aftion  of  the  muriatic  acid  is  fcarce- 
ly,  in  any  refpeft,  perceptible. 

Laftly,  I muft  remark  that  the  ftrength  of 
the  liquor  may  be  increafed  at  pleafure,  as  Ber- 
thollet  alfo  obferves,  by  putting  lefs  water  into 
the  veffels.  I have  feveral  times  obtained  it  at 
fuch  a degree  of  concentration,  as  to  mark  be- 
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tween  ten  and  twelve  of  the  areometer  of 
M.ofly.  In  this  ftate  -,s  colour  was  evidently 
of  a lemon  yellow,  a little  inclining  to  green. 
This  liquor  contained  no  pot-afh,  and  was  d«- 
figned  for  particular  ufes* 


CHAP. 


7+ 


The  Art  of  Bleaching 


CHAP.  VII. 

Concerning  the  alkaline  Lixivium  or  Lees.' 

TThE  method  of  making  the  lees  is  not  a 
matter  of  indifference,  whether  we  attend  to  the 
faving  of  time,  or  of  alkali.  The  following  is 
that  which  I would,  from  my  own  experience, 
advife,  and  which  I have  fince  learned  is  the 
method  ufed  in  Ireland.  It  is  well  known,  that 
the  white  colour  of  the  Irifh  linens  is  highly  ef- 
teemed.  The  method  has  always  fucceeded 
perfectly  well  with  me. 

Upon  a kind  of  iron  platform,  compofed  of 
two  or  three  concentric  rings,  connefted  to- 
gether by  crofs  pieces  of  the  fame  metal,  as 
may  be  feen  in  the  figures,  i,  2,  3,4,  Plate  III, 
which  refis  on  the  bottom  of  a boiler  fet  in  a 
furnace  for  the  faving  of  fuel,  are  placed  the 
piece-goods,  thread,  &c.  in  folds  or  parcels. 
When  thefe  different  kinds  of  goods  are  to  be 
immerfed  together  in  the  alkali,  the  piece-goods 
mull  always  be  placed  at  the  bottom.  When 
the  boiler  is  thus  charged,  the  alkaline  folution, 
at  the  ftrength  of  a degree  and  a half  under  zero 
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of  the  areometer,  muft  be  poured  in  till  the  mafs 
of  goods  are  foaked,  and  covered  to  the  depth 
of  at  leaft  an  inch  or  two  without  preffing  them 
too  much  down.  Or  the  alkaline  folution  may- 
be poured  in,  accordingly  as  the  goods  are  placed 
in  the  copper.  This  laft  method  would  be  pre- 
ferable,  in  my  opinion,  in  all  cafes  where  there 
was  no  reafon  to  fear  that  the  goods  might  lie 
too  clofe.  To  prevent  th$fe  from  riling  and 
floating  above  the  furface  of  the  lees,  a flat 
cover  is  fitted  to  the  boiler,  which  ferves  to  re- 
tain the  heat,  and  prevent  any  dirt  from  falling 
upon  the  goods. 

A judgment  is  formed  that  the  pieces  are  in 
a ftate  to  be  taken  out  of  the  fluid,  when  this 
laft  under  the  cover  in  the  middle  of  the  heap 
is  too  hot  to  admit  of  the  hand  being  held  in  it, 
or  when  it  fimmers  round  the  circumference  of 
the  boiler  and  throws  up  white  bubbles,  which 
circulate  towards  the  centre.  It  is  not  neceflar)r 
that  the  lees  fhould  boil  ; the  eflential  conditions 
are,  that  it  fhould  be  fufficiently  ftrong,  abun- 
dant, and  hot  ; and  that  it  fhould  properly  pe- 
netrate the  goods  which  are  fubmitted  to  its 
action.  I have  frequently  thought  it  fufhcient, 
between  the  two  immerfions  in  the  bleaching 
liquor,  to  plunge  the  goods  (previoufly  waflied 
and  ftraitened  out)  for  a few  minutes  into  the 
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lixivium,  which  was  very  far  from  pofteffing  the 
degree  of  heat  above  mentioned.  The  cloths 
and  piece-goods,  which  were  treated  in  this 
manner,  bleached  perfeftly  well. 

In  order  to  obtain  a criterion  refpe&ing  the 
time  confumed  in  one  boiling  of  the  lixivium,  I 
muft  obferve,  that  3,600  French  pints  (or  about 
900  Englifti  wine  gallons)  of  the  alkaline  folu- 
tion,  in  a boiler  fet  in  the  manner  juft  defcribed, 
will  be  rendered  juft  boiling  hot  in  three  quar- 
ters of  an  hour  at  moft;  and  if  pit-coal  be 
ufed,  the  quantity  of  fuel  required,  for  this  pur- 
pofe,  will  be  one-third  part  lefs  than  if  wood  be 
ufed. 

When  the  goods  are  to  be  taken  out  of  the 
copper,  the  cords  or  chains  which  are  fixed  to 
the  exterior  circle  of  the  ftage  are  to  be  raifed, 
and  hooked  to  the  fall  or  rope  of  a crane  placed 
on  one  fide  of  the  boiler  ; by  turning  which 
crane  the  whole  of  the  goods  are  raifed  out  of 
the  copper,  and  after  they  have  drained  for  a 
certain  time,  the  mafs  is  conveyed  and  placed 
upon  two  crofs-pieces  over  a tub  defigned  to  re- 
ceive the  fubfequent  drainings  ; after  which,  the 
feveral  pieces  are  prefied  or  wrung,  and  after- 
wards rinfed  in  a ftream,  if  the  manufa£turer 
pofieffes  that  convenience  ; or,  otherwife,  they 
are  wafhed  by  means  of  tl)e  revolving  cy- 
linder, 
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Under,  or  other  machinery.  Thefe  operations 
are  to  be  repeated  as  often  as  the  goods  are 
taken  out  of  the  alkaline  lixivium,  according  to 
the  nature  of  the  merchandize  ; for  it  may  eafily 
be  imagined,  that  piece-goods,  hofiery,  and 
thread,  will  require  different  kinds  of  manipu- 
lation. 

As  it  is  of  effential  confequence  to  lofe  as 
little  as  poflible  of  the  lixivium  in  this  procefs, 
it  will  be  proper  to  wring  or  prefs  the  goods 
before  they  are  rinfed.  Piece-goods  may  be 
advantageoufly  wrung  by  means  of  a fixed  hook, 

' and  a handle  or  wooden  crofs,  to  which  a fimilar 
hook  is  adapted  that  moves  with  the  handle. 
See  Plate  IX.  fig.  9.  Thefe  .hooks  being 
placed  refpe£tively  at  the  two  fides  of  a trough 
intended  to  receive  the  wafte  lees-,  the  piece  it- 
felf  muft  be  paffed  and  repafled  a number  of 
times  over  the  hooks,  as  is  reprefented  in  the 
figure,  until  either  the  whole  piece  is  thus 
wound  up,  or  as  much  of  it  as  can  be  con- 
veniently wrung  at  a time. 

With  regard  to  thread,  it  may  be  prefied  or 
wrung  with  the  pin  ; and  hofiery  may  be  treated 
in  the  fame  manner.  But  it  is  more  advifable 
to  wring  this  laft  article  feparately  by  hand,  un- 
lefs  the  operator  poffelfes  a prefs  fuited  to  both 
the  laû-mentioned  articles.  By  this  engine  the 
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goods  may  be  cleared  of  the  alkaline  lee,  with 
more  eafe  and  expedition,  and  with  much  lefs 
injury. 

In  order  to  economife  the  fire  in  the  fufion  of 
the  alkali  made  ufe  of  in  new  lees,  as  foon 
as  the  old  has  been  drawn  out  of  the  boiler, 
which  may  be  done  by  means  of  a fyphon,  or  a 
cock,  as  may  be  moft  convenient,  the  neceffary 
quantity  of  water  may  be  immediately  poured 
in  with  the  pot-afh  or  crude  foda  broken  in 
fmall  pieces,  if  the  purified  fait  be  not  ufed.  In 
this  manner  the  folution  may  be  accomplifhed 
for  the  following  day.  The  heat  of  the  boiler, 
and  its  fire-place,  fuppofmg  a fmall  quantity  of 
the  fire  to  remain,  the  regiflers  of  the  furnace 
being  fhut,  and  the  boiler  covered  up,  will 
be  fufficient  to  melt  the  alkali  in  the  courfe  of 
the  night.  It  is  neceffary  to  break  the  pot-afh 
into  pieces  of  the  fize  of  a nut  before  it  is 
thrown  in,  particularly  that  kind  which  is  known 
in  France  by  the  name  of  pot-afh  of  York,  the 
pieces  of  which  are  as  hard  as  ftones,  and  can- 
not eafily  be  broken  but  by  a mallet  upon  a 
Hone  pavement.  The  Spanifh  foda  is  equally 
hard. 

The  method  of  paffing  the  goods  through  the 
heated  alkaline  lixivium,  as  here  defcribed,  is 
particularly  fuited  for  works  upon  a large  fcale. 

But 
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Bat  when  the  manufa£lurer  intends  to  confine 
himfelf  to  the  bleaching  of  fmall  articles,  fach 
as  hofe,  night-caps,  thread,  &c.  without  med- 
dling with  the  larger  piece-goods,  it  will  be 
equally  advantageous  to  ufe  a fimple  boiler,  pro- 
perly difpofed  in  a common  fire-place,  with  a 
barrel  and  winch  above  it,  as  is  exhibited  in 
Plate  II.  fig.  4,  5,  and  6.  For  the  faving  of  fuel, 
this  boiler  may  be  fet  in  brick- work  ; and  like  the 
great  boiler  before  defcribed,  it  may  have  a fur- 
rounding cavity  for  evaporating  the  old  lees, 
which  will  be  very  ufeful  if  it  be  no  more  than 
four  inches  in  height,  and  of  the  fame  width. 

New  lees,  which  have  already  been  ufed  for 
the  immerfion  of  one  piece  of  cloth,  are  not  to 
be  reje&ed  on  that  account;  As  the  folution 
lofes  fomewhat  of  its  ftrength  on  account  of  the 
matter  which  it  extracts  from  the  cloth,  and 
with  which  it  enters  into  combination,  it  muf 
be  reftored  by  adding  one-third  or  one-fourth  of 
lixivium  from  the  refervoir,  which  likewife  fup- 
plies  that  portion  which  was  carried  away  in  the 
goods,  and  partly  recovered  by  draining,  rinf- 
ing,  or  preflfure.  The  firft  lixivium,  after  two 
boilings,  can  only  be  poured  on  dyed  goods,  be- 
caufe  it  is  then  loaded  with  extraÉïive  matter, 
which  in  a great  meafure  faturates  it,  and  ren- 
ders it  black  and  vifcid  ro  fuch  a degree,  that  it 
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fometimes  takes  à curdled  or  gelatinous  appear- 
ance on  cooling. 

The  fécond  lixivium  may  commonly  be  ufed 
three  or  four  times  for  the  fame  objects,  taking 
care  to  ftrengthen  it  every  t m with  one-third  or 
one-fourth  part  of  new  lees  j after  which  it  is  to 
be  thrown,  like  the  others,  into  the  refervoir.  The 
third  and  fourth  lixiviums  may  likewife  be  ufed 
feveral  times,  but  without  adding  new  lees,  be- 
caufe  they  take  up  but  little  colouring  matter. 
It  is  eafily  afcertained  by  the  tafte,  whether  they 
have  any  remaining  aftive  faline  parts.  Many 
perfons,  particularly  laundrefies,  afcertain  whe- 
ther their  alkaline  lees  has  loft  its  force,  by  rub- 
bing it  between  their  finger  and  thumb.  They 
eftimate  its  quality  according  to  the  degree  of 
lubricity  it  exhibits.  The  quality  of  the  two 
firft  lixiviums  may  be  afcertained  to  a certain 
point  by  the  ufe  of  the  areometer.  When  they 
mark  three  degrees  under  zero,  they  are  cer- 
tainly too  much  loaded  with  extraftive  matter, 
and  will  produce  no  other  efteft  on  the  goods, 
than  to  give  them  a brown  colour,  to  the  abfo- 
lute  lofs  of  time.  It  is  advi fable  to  keep  the 
lees  at  the  fame  degree  of  force,  either  by  ad- 
dition, or  by  changing  them  altogether,  for  the 
firft  two  or  three  immerfions  of  the  fame  goods  j. 
diminiftung  the  ftrength,  however,  one-third  or 
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one-fourth  as  foon  as  the  pieces  have  acquired 
an  uniform  colour,  which  will  happen,  at  fartheft, 
at  the  fécond  immerfion  in  the  bleaching  liquid. 
When  the  goods  have  arrived  at  this  ftate, 
weaker  lixiviums  may  be  advantageoufly  ufed, 
becaufe  there  remains  fcarcely  any  thing  more 
of  impurity  to  be  carried  off  ; and  the  fubfe- 
quent  procefs  may  be  confidered  merely  as  a 
brightning  of  the  colour,  by  detaching  the  fmall 
portion  of  impurity  which  may  remain  fixed  in 
the  texture  of  the  thread  itfelf. 

The  old  faturated  lees  being  taken  out  of  the 
boilers,  are  to  be  added  to  the  other  lees  of  the 
fame  kind,  arifing  from  the  drainings  into  refer- 
voirs  appropriated  for  that  purpofe.  This  fluid 
is  of  ufe  to  foak  piece-goods  or  thread,  in  or- 
der to  clear  them  of  their  drefling,  or  the  im- 
purity attached  to  the  latter  during  the  fpin- 
riing.  With  regard  to  the  lees  which  are  ob- 
tained by  preflure  or  wringing  of  the  goods,  if 
they  be  not  too  highly  coloured,  they  may,  as 
well  as  all  the  others,  be  added  to  the  lees  in 
the  boiler. 

As  foon  as  one  boiling  or  immerfion  is  made, 
if  the  lixivium  be  in  a good  ftate,  whether  by 
the  addition  of  frefh  lees  or  not,  the  next  im- 
merfion  may  be  immediately  proceeded  upon  in 
order  to  take  advantage  of  the  heat,  in  cafe 
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the  courfe  of  bufinefs  requires  it  ; but  for  this 
purpofe  it  is  neceffary  to  have  another  frame  or 
platform  ready  prepared,  with  the  proper  quan- 
tity of  goods  for  immerfion.  But  if  there  only 
remain  a fmall  number  of  pieces  which  require 
to  be  plunged  in  the  alkali,  they  may  be  thrown 
into  the  fame  bath  without  reftoring  it,  or  even 
heating  it  up  again.  Nothing  more  will  be  ne- 
Ceflary  than  to  cover  up  the  boiler,  and  leave 
the  goods  immerfed  for  a fufheient  time,  that 
they  may  be  well  penetrated  with  the  alkaline 
folution.  I have  often  found  this  manner  of 
proceeding  very  convenient  for  piece-goods, 
hofe,  or  thread,  in  fmall  quantities,  without 
making  ufe  of  the  frame  or  platform. 

It  muft  not  be  overlooked,  that  whenever  the 
goods  are  taken  out,  the  copper  muft  be  exa- 
mined with  a ftaff,  in  order  to  difeover  and  take 
out  any  fmall  articles  which  might  be  forgotten, 
and  wrould  be  in  danger  of  burning  if  they  were 
to  remain  at  the  bottom  of  the  copper  during 
the  time  of  the  fubfequent  procefs  or  charge. 

It  muft  alfo  be  remarked,  that  it  feldom  hap- 
pens that  any  piece  which  may  have  been  fub- 
jefted  to  two  frefh  fucceffive  lixiviations,  even 
though  it  may  have  been  a dyed  piece,  will  re- 
ceive any  advantage  from  a further  repetition. 
The  third  immerfion,  to  which  it  might  be  fub- 
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je&ed,  with  the  hope  of  clearing  it  of  an  addi- 
tional portion  of  impurity,  will  be  found  to  pro- 
duce fcarcely  any  efFedt,  and  the  liquid  will  take 
up  little  or  no  colour.  It  fometimes  happens, 
that  the  fécond  lixivium,  even  though  of  con- 
hderable  ftrength,  is  equally  ineffedlual. 

It  is  of  great  importance  that  the  alkaline 
lees  ftiould  be  always  as  clear  and  limpid  as  pof- 
fible.  Their  value  may  be  eftimated  by  ob~ 
ferving  the  readinefs  with  which  they  abforb 
the  colouring  matter  from  the  goods.  The  tubs, 
in  which  they  are  kept,  ought,  therefore,  to  be 
made  of  fir  ; becaufe  thofe  of  oak,  or  chefnut, 
though  very  carefully  treated  with  lime  water, 
always  become  more  or  lefs  coloured  in  procefs 
of  time:  It  is  true,  that  the  colour  of  the  lees 
is  of,  comparatively,  little  confequence  for  the 
flrffc  two  or  three  immerfions  of  dyed  goods 
(des  pièces  bifes).  But  this  is  not  the  cafe  when 
the  goods  have  once  acquired  an  even  colour, 
and  require  only  to  be  brightened.  It  is  then 
highly  effential,  for  the  faving  of  time  and  la- 
bour, that  the  lees  fhould  be  as  clear  and  limpid 
as  poffible. 

The  new  lixivium,  or  lees,  is  good  whenever 
it  marks, one  degree  and  a half  beneath  zero  ; 
and  I have  obferved,  that  it  is  not  necefiary  it 
ihould  be  llronger.  At  a higher  degree  of 
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ffrength,  it  would  foon  become  as  foul  or  co- 
loured as  the  weaker  folution  ; and  it  is  ufelefs 
to  confirme  the  alkali  to  no  purpofe,  and  com- 
municate a dark  colour  to  the  goods,  which  by 
that  means  become  more  difficult  to  wafh  or 
rinfe.  Care  muft  alfo  be  taken  to  rinfe  them 
after  the  lees,  until  the  water,  if  the  opera- 
tion be  performed  in  the  wafhing  apparatus, 
flows  off  very  clear  ; or,  on  the  contrary,  if  the 
goods  be  expofed  to  a flream  of  water,  they 
muff  not  be  takfa  out  till  it  has  been  ascer- 
tained, in  various  parts  of  the  pieces,  that  the 
water,  upon  wringing,  comes  out  very  clear.  If 
this  precaution  be  not  attended  to,  the  pieces, 
thus  imperfe£tly  rinfed,  would  be  in  danger  of 
becoming  yellow  inftead  of  white,  by  immerfion 
in  the  bleaching  liquor  ; and  even  to  acquire  a 
very  tenacious  and  difagreeable  ruddy  tinge, 
either  partially,  if  the  rinfing  have  been  partial, 
or  totally,  if  it  have  been  entirely  negle&ed. 

The  aftivity  of  the  fixed  alkali,  or  pot-affi,  may 
be  increafed,  by  throwing  into  thé  boiler  in 
which  this  fait  is  put  for  folution,  one-third  or 
one-fourth  of  its  weight  of  well  burned  and  very 
white  lime,  of  the  beft  quality  ; wThich  is  to  be 
tied  up  in  a bag  or  cloth.  By  this  management, 
the  calcareous  earth  is  lefs  capable  of  render- 
ing the  lees  turbid  $ or  if  it  fliould  efcape,  it  will 

fall 
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fall  to  the  bottom  when  the  folution  cools.  The 
lime  may  alfo  be  feparately  diffolved  or  diffufed, 
and  the  pot-afh  diffolved  in  this  folution  inftead 
of  pure  water  ; a method  which  may  be  prefer- 
able to  the  other.  It  is  fcarcely  neceffary  to 
add  lime  to  the  foreign  pot-afh,  mod  of  them 
contain  a certain  quantity  ; particularly  thofe 
which  are  imported  from  the  north  of  Europe, 
pr  from  America. 

The  ufe  of  lime  has  appeared  to  me  to  pro- 
duce a greater  effe£t  at  the  commencement, 
than  towards  the  end  of  the  bleaching.  At 
this  latter  period,  the  different  operations  to 
which  the  merchandize  has  already  been  fub- 
je£ted,  the  caufticity  of  the  lees,  and  the  fmali 
grains  of  calcareous  earth  which  they  may  con- 
tain in  fpite  of  every  precaution,  would  be  likely 
to  impair  the  ftrength  of  the  goods,  particularly 
during  the  operations  of  wringing,  or  the  prefs. 
But  the  ufe  of  lime  has  appeared  to  me  to  be 
of  advantage  at  the  beginning,  becaufe  I have 
found  reafon  to  conclude,  that  the  goods  which 
are  thus  treated  acquire  a decided  whitenefs  in 
lefs  time  than  the  others. 

As  it  may  happen,  that  the  boilers  ufed  for 
the  lixiviations  may  leak  at  the  place  of  the 
rivetting,  and  manufafturers  may  find  them- 
(elves  embarraffed  at  a diftance  from  proper 
g 3 Work- 
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workmen,  I conclude,  that  the  following  method 
of  repairing  them  may  be  acceptable.  It  con- 
lifts  in  beating  a certain  quantity  of  lime,  flaked 
by  expofure  to  the  air,  and  fifted  with  a fmall 
quantity  of  the  white  cheefe  called  à la  pie*. 
-The  mixture  is  to  be  ftirred  or  beaten  without 
ceafing;  and  the  lime  muft  be  fucceflively  added, 
until  the  mixture  begins  to  acquire  a certain 
confidence.  The  damaged  part  of  the  copper 
being  then  well  cleaned  and  wiped,  this  cement 
is  to  be  very  firmly  applied,  fpreading  and  ex- 
tending it  at  the  edges  as  well  as  poffible.  The 
cement  foon  hardens,  and  the  copper  may  be 
ufed  as  before.  By  this  means  every  kind  of 
fmall  fra£lure,  or  opening,  may  be  eafily  flopped 
without  displacing  the  boiler. 

The  fame  kind  of  lime  fifted,  and  mixed  in  a 
fimilar  manner  with  leaven,  may  be  ufed  with 
equal  advantage.  I have  had  occafion  to  ufe 
both  thefe  cements,  and  it  appears  that  the  faits 
exercife  no  a£tion  upon  them  ; or,  if  they  aft  at 
all,  it  muft  be  in  a manner  fcarcely  perceptible. 

As  it  may  be  of  advantage,  in  certain  places, 
inftead  of  ufing  pot-afh,  to  give  the  preference 


* I am  not  acquainted  with  this  kind  of  cheefe  ; but  it 
may  eafiiy  be  fuppofed,  that  experiment  will  point  out)  which 
of  the  feveral  kinds  the  manufadurer  may  have  at  his  dif- 
pofal  may  be  the  belt.  I fuppofe  a very  fmall  quantity  of 
water  is  to  be  added.— T.  J 
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in  France  to  the  alkali,  known  by  the  name  of 
falin,  which  can  now  be  bought  one-third  part 
cheaper  than  formerly,  before  the  import  of  page 
was  fupprefled  ; I fhall  defcribe  the  manner  of 
calcining  it,  in  order  to  deprive  it  of  the  colouring 
matter  with  which  it  is  combined.  The  common 
baker’s  oven  may  eafily  be  ufed,  at  leaft  pro- 
vifionally,  inftead  of  a calcining  furnace.  It  is 
to  be  heated  as  if  for  bread,  taking  care  only  to 
place  the  wood  on  one  fide,  in  order  that  the 
part  of  the  floor  which  remains  free,  may  be  well 
heated  by  the  circulation  of  the  flame.  The 
crude  falin  is  to  be  thrown  into  this  vacant 
part  by  means  of  a (hovel  or  any  peel  5 for  which 
purpofe,  the  common  peel,  belonging  to  the 
oven,  may  anfwer  very  well.  The  alkali  may, 
without  inconvenience,  be  difpofed  to  the  height 
of  two  or  three  inches  pver  the  whole  clear  fur- 
face  of  the  floor  of  the  oven,  as  far  as  to  the 
dirtance  of  five  or  fix  inches  from  the  mouth  ; 
and  in  order  that  the  coal  of  the  fin  a 11  wood 
may  fall  thereon  as  little  as  poflible,  by  fpark- 
ling,  rolling,  or  bounding,  the  largeft  pieces, 
or  faggots,  muft  be  placed  neareft  to  the  fait. 
At  the  commencement  of  the  operation  it  is 
neceflary  to  turn  up  the  alkali,  and  renew  its 
for  faces  from  time  to  time  ; for  which  purpofe, 
the  bended  part  of  the  poker  may  be  very  ufe- 
G 4 fill. 
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fui.  This  precaution  is  the  more  effential,  be- 
caufe  it  prevents  the  fait  from  adhering  to  the 
bottom  of  the  oven  by  the  aqueous  fufion. 
Some  famples  of  this  fait,  at  the  firft  impreffion 
of  the  fire,  decrepitate  more  or  lefs,  which  arifes 
from  the  muriate  of  foda,  or  fulphate  of  pot-afh, 
which  is  almoft  conftantly  found  in  every  kind 
of  incinerated  vegetables  ; and  it  is  fometimes 
the  confequence  of  adulteration,  to  which  that 
of  Lorraine  is  more  particularly  fubjeft.  The 
oven  is  to  be  more  and  more  heated,  and  the 
fait  ftirred  until  it  ceafes  to  emit  fumes,  and  be- 
gins to  lofe  its  fmoaky  or  black  appearance,  ancl 
becomes  white  throughout  internally,  as  well  as 
externally. 

When  the  fait  is  firft  put  into  the  oven,  the 
heat  ought  not  to  be  greater  than  for  baking 
bread.  It  may  be  of  advantage  to  begin  the 
operation  immediately  after  the  bread  is  drawn, 
becaufe  the  heat  which  is  already  in  the  oven, 
will  render  the  confumption  of  fuel  lefs  than 
would  other  wife  have  been  required  for  the  cal- 
cination. 

After  the  fait  has  once  become  white,  the 
fire  is  to  be  kept  up  as  fteadily  as  poffible,  with- 
out increafmg  it  ; and  the  greateft  care  muft  be 
taken,  left  the  fait,  by  too  ftrong  heat,  fhould 
form  itfelf  into  clots  or  maffes.  Whenever  this 

happens. 
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happens,  the  pieces  muft  be  broken  fmall  with 
the  rake  or  poker  ; for  the  internal  part  of  fuch 
lumps,  though  white  on  the  outfide,  would  very 
probably  retain  its  dark  colour.  If  the  fait  be 
imperfectly,  or  not  at  all  calcined,  it  will  afford 
a folution  of  a yellow-blackifh  colour,  fimilar  to 
that  of  old  lees  highly  charged  with  colouring 
matter,  as  is  the  cafe  with  that  which  has  been 
ufed  for  the  firft  immerfion  of  piece-goods,  or 
thread,  The  effeft  of  fuch  a folution  would  be 
very  different  from  that  of  the  clear  and  limpid 
folution,  which  it  is  abfolutely  neceffary  to  pre*- 
pare  for  thefe  operations. 

When  the  fait  appears  white  throughout,  and 
ignited  in  certain  places,  when  it  is  turned  over, 
it  will  be  proper  to  take  it  out  of  the  oven. 
The  fire  is  then  to  be  gently  diminifhed  till  no 
more  combuftion  remains  than  is  convenient  to 
give  light  for  drawing  out  the  fait.  The  latter 
is  then  to  be  drawn  with  an  iron  rake,  or  the 
bended  part  of  the  poker,  to  the  mouth  of  the 
oven  , where  it  may  be  received  in  troughs  of 
ftone,  or  plate-iron,  or  caft-iron  pots,  of  fufficient 
fize  to  contain  the  whole.  The  fire  may  be  fuf* 
fered  to  decay,  until  the  oven  fhall  have  ac-? 
quired  the  proper  temperature  to  begin  the 
fécond  calcination,  if  required  ; which  is  to  be 
managed  as  before,  taking  care  only,  that  the 

fait 
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fait  be  rather  more  frequently  • ftirred  at  the 
commencement,  becaufe  the  floor  of  the  oven  is 
always  fomewhat  hotter  than  at  the  commence- 
ment of  the  firft  calcination.  The'  operator 
mull  alfo  endeavour,  as  much  as  he  can,  to  pre- 
ferve  his  alkali  from  the  fmall  pieces  of  char- 
coal which  fly  in  fparks  from  the  wood,  though 
thefe  are  not  abfolutely  of  much  confequence, 
becaufe  they  fwim  on  the  furface  of  the  water 
in  which  the  calcined  fait  is  afterwards  dif- 
folved  -,  in  which  fituation  they  may  be  taken 
off  with  the  fcum  which  ufually  rifes  from  this 
fait,  though  in  lefs  quantity  than  from  the  or- 
dinary pot-afh  ; which  laft  fait  is  expofed  to  a 
ftronger  heat,  and  is  ufually  mixed  and  calcined 
with  calcareous  earth,  or  other  earthy  matter, 
either  to  increafe  its  caufticity,  or  to  add  to  its 
weight.  The  coal  and  the  fcum  obtained  in 
this  folution,  are  not  to  be  thrown  away,  but 
may  be  difpofed  upon  a cloth  or  fieve  over  the 
refervoirs  containing  the  new  lees.  As  thefe 
fubftances  retain  a fmall  quantity  of  fait,  it  is 
advifable  to  pour  water  upon  them  feverai 
times  ; after  which,  they  may  be  thrown  into 
the  oven  at  the  next  calcination. 

If  the  calcination  of  this  alkali  be  carefully 
managed,  there  will  be  no  incruflation  upon  the 
pavement  in  the  oven  ; but  if  that  event  fhould 
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happen,  the  oven  would  not  be  lefs  proper  for 
baking  bread.  The  only  effect  it  will  have  upon 
this  article  of  food,  would  he,  that  the  bottoms 
of  the  loaves  would  be  rendered  more  uneven. 
Thefe  incruftations  may  eafily  be  removed  bv 
ftriking  them  with  a hammer  while  they  are  ftill 
hot,  or  by  raking  them  off  after  the  oven  is  cold, 
and  the  alkali  has  began  to  attraft:  the  humidity 
of  the  air.  In  this  ftate  the  flighted  blow  will 
detach  all  the  faline  incruftations,  which  may 
have  fixed  themfelves  to  the  pavement  of  the 
oven  ** 

The  Jalin  lofes  twelve  or  fifteen  per  cent 
when  thus  converted  into  pot-afh,  accordingly 
as  it  is  more  or  lefs  humid  at  the  time  of  calci- 
nation. 

The  procefs  here  defcribed*  is  practicable  by 
women  as  well  as  men.  The  whole  was  ex- 

* In  the  fécond  year  of  the  French  republic,  I had  occa- 
fion  to  direa  my  attention  particularly  to  the  inquiry  after 
certain  fubftances  proper  to  afford  alkali  by  incineration;  that 
of  the  marc  or  (talks  of  grapes  appeared  to  me,  among  others  - 
to  deferve  the  notice  of  thofe  who  are  engaged  in  the  manu- 
fa&ure  of  pot-afh.  I have,  therefore,  inferred  at  the  end  of 
this  work,  the  two  memoirs  which  I at  that  time  addrefTed  to 
the  different  committees  of  the  national  convention,  which 
were  fpecially  charged  to  excite  the  zeal  of  the  citizens  to- 
wards the  moft  proper  means  of  fupplying  the  faltpeire  works 
with  the  requifite  quantity  of  vegetable  alkali. 
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ceedingly  well  managed  by  a woman,  to  whom 
I gave  inftru£lions.  In  an  oven  capable  of  bak- 
ing two  meafures  of  flour,  each  weighing  twenty- 
five  Paris  pounds  (or  twenty  feven  pounds  avoir- 
dupois), an  huridred  pounds  of  alkali  may  be 
eafily  calcined,  in  three  or  four  hours,  at  a Angle 
heat,  at  no  greater  expence  than  twelve  or  Afteen 
fols,  in  fuch  wood  as  is  ufed  by  the  bakers. 

After  this  defcription  of  calcining  the  impure 
alkali,  it  may  not  be  amifs  to  point  out  the  me- 
thod of  obtaining  the  alkali  from  the  old  lees, 
which  were  formerly  thrown  away.  For  this 
purpofe,  I prefer  the  following  method.  In- 
ftead  of  covering  with  mafonry,  or  brick-work, 
that  fpace  which  remains  above  the  flanch  or 
horizontal  part  of  the  boiler  for  lixiviation,  an 
additional  piece  is  to  be  applied  round  the  cir- 
cumference, fo  as  to  form  a circular  cavity  or 
external  boiler.  The  heat  which  this  channel 
undergoes  from  the  continual  action  of  the  flame 
beneath,  very  fpeedily  evaporates  the  old  lees, 
with  which  it  is  for  that  purpofe  Ailed.  When 
the  lees  are  thus  rendered  very  thick  by  evapo- 
ration, they  are  conveyed  to  a boiler,  or  pot 
of  cafl-iron,  properly  placed  upon  a calcin- 
ing furnace  s fee  Plate  III.  fig.  7,  8,  9,  10,  and 
11.  The  lees  muft  not  be  fuflered  to  become 

entirely 
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entirely  dry  in  the  circular  cavity,  which  fur- 
rounds  the  great  boiler,  left  the  copper  fhould 
be  burned  or  oxyded. 

The  old  lees,  when  brought  to  a pellicle  in 
the  evaporatory  apparatus  firft  mentioned,  are, 
as  already  obferved,  to  be  conveyed  to  the  boiler 
of  caft-iron,  where  they  may  be  heated  to  dry- 
nefs  without  any  danger  of  breaking  the  veffel  ; 
particularly  if  it  be  made  of  foft  grey  iron.  The 
refidue  muft  be  ftirred  as  frequently  as  poilible, 
efpecially  towards  the  end  of  the  procefs,  in 
order  to  prevent  the  fait  from  adhering  ; which, 
in  that  cafe,  would  render  it  neceffary  to  dig  it 
out  with  a chiffel  and  mallet,  unlefs  there  were 
time  for  it  to  foften  by  the  humidity  of  the  air  ; 
or  the  operator  might  choofe  to  fprinkle  it  with 
water  to  produce  the  fame  effeft. 

In  order  to  take  the  utmoft  advantage  of  the 
heat  of  the  evaporating  apparatus,  it  muft  be 
duly  fupplied  with  lixivium  as  foon  as  that  which 
has  been  evaporated  to  a pellicle  is  taken  out; 
and  in  cafe  there  fhould  be  no  foul  lees  to  evapo- 
rate, it  will  be  proper  to  fill  the  external  channel 
with  water,  to  prevent  the  copper  fro,m  burn- 
ing. This  hot  water  may  be  drawn  off  for  ufe, 
by  means  of  a fyphon  or  cafk,  when  required. 

The  heat  which  is  carried  up  the  chimney 
may  alfo  be  converted  to  an  ufeful  purpofe,  by 

placing 


94 


The  Art  cf  Bleaching 

placing  another  fmalî  copper  over  the  flue,  into 
which  the  old  lees  may  be  put  ; where  they 
will  obtain  a certain  degree  of  concentration 
previous  to  conveying  them  into  the  circular 
channel.  In  this  laft  veflel  they  will  be  ftill 
farther  concentrated,  previous  to  the  laft  evapo- 
ration in  the  iron-pot,  in  which  they  are  reduced 
to  the  ftate  of  pot-afh,  or  Jalin.  This  feries  of 
veflels  may  be  ufed  with  great  profit  and  advan- 
tage. 


CHAP. 
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. Refpefting  the  Preparation  to  le  given  to  the  various 
kinds  of  Goods. 

'T' 

J-  HE  preparation  neceffary  to  be  given  to 
piece  goods,  before  they  are  immerfed  in  the 
oxygenated  muriatic  acid  conflits,  firlt,  in  foak- 
ing  them  about  twelve  hours  in  water  to  dif- 
folve,  and  clear  off  the  dreffing,  which  is  ufually 
either  common  Itarch,  or  thin  pafte  of  flour.  If 
the  piece  be  foaked  in  a trough,  it  mult  be  dif- 
pofed  in  very  open  folds,  and  covered  with 
water.  If  the  foaking  be  performed  in  a river, 
or  Itream,  it  mult  be  expofed  to  the  current, 
after  having  fattened  it  to  a polt  fixed  for  this 
purpofe.  It  would  be  much  better  to  form  a 
kind  of  refervoir,  defended  all  round  by  planks, 
as  well  as  at  the  bottom,  in  order  that  the  pieces 
might  fwim  therein,  without  being  expofed  to 
damage  or  dirt  ; and  the  water  might  pafs  in 
and  out  by  two  fluices.  When  the  goods  have 
foaked  for  a convenient  time,  they  are  taken  out 
fold  by  fold,  and  then  preffed  or  wrung  by  the 
wring,  fig.  9,  PI.  IX;  or,  if  time  permits,  they 
are  fuffered  to  drain  on  the  horfe.  With  regard 

to 


96  The  Art  of  Bleaching 

to  the  goods  foaked  in  troughs,  as  the  water  be- 
comes very  foul,  it  would  not  be  amifs  to  foak 
them  again  in  frefh  water  till  the  fluid  comes  off 
very  clear.  In  fa£t,  there  cannot  be  too  much 
attention  paid  to  clear  the  goods  pérfe&ly  of 
their  drefiing.  This  previous  treatment  difpofes 
them  for  the  fubfequent  operations,  by  render- 
ing the  extradive  colouring  matter  more  eafily 
to  be  difcharged.  A fulling-mill  would  be  very 
ufeful  for  thefe  workings  and  rinfings. 

The  fécond  operation  to  which  the  piece- 
goods  are  to  be  fubje&ed,  is  that  of  maceration  ; 
which  conflits  in  foaking  them  in  old  lees  which 
has  been  ufed,  and  is  referved  for  this  purpofe. 
In  the  macerating  troughs  the  pieces  are  like- 
wife  to  be  difpofed  in  folds  ; not  only  becaufe 
they  occupy  lefs  room,  but  likewife  becaufe  they 
will  be  lefs  prefled  together,  and  the  maceration 
will  be  more  equally  effe&ed.  The  quantity  of 
lees  mult  be  fufficient  to  cover  the  goods  ; and  in 
order  that  thefe  may  not  rife  above  the  fluid, 
they  may  be  prefled  down  by  means  of  loaded 
planks,  or  which  is  ftill  better,  by  pieces  of  wood 
capable  of  being  fixed  fo  as  not  to  prefs  the 
goods,  but  Amply  to  prevent  their  rifing  above 
the  furface.  In  this  fituâtion  they  mull;  be  left 
for  at  leaft  forty-eight  hours,  even  in  fummer, 
without  any  fear  ef  inconvenience.  For  greater 

certainty 
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certainty,  however,  this  procefs  may  be  managed 
according  to  the  heat  of  the  atmofphere.  It  is 
known  that  the  maceration  operates  in  a proper 
manner  when  the  lixivium  is  covered  with  an 
infinity  of  white  bubbles,  and  begins  to  emit  a 
fetid  fmell  ; and  the  piece-goods  have  aflumed 
a clear  yellowilh  ruddy  colour,  inftead  of  the 
grey  or  dark  colour  they  had  before  their  im- 
merfion.  This,  at  leaft,  is  the  cafe  with  almoft 
all  the  linens  of  Picardy,  in  confequence  of  the 
fpreadmg  of  the  linens  in  the  field,  where  the 
impurities  are  fo  far  from  being  detached,  as 
when  the  clearing  is  performed  in  water,  that 
they  become  fixed,  and  acquire  more  colour. 

I his  maceration  is  accelerated  if  the  lixivium 
be  ufed  hot,  as  it  is  when  rejeaed  from  the 
oilers.  It  would  fcarcely  be  imagined  how 
much  the  maceration  in  the  old  lees,  when  thus 
managed,  advances  the  bleaching  of  the  goods 
It  anfwers  the  fame  purpofe  as  two  immerfions 
m the  copper  j whence  it  is  evident,  how  much 
it  faves  of  time,  labour,  and  expence. 

Inftead  of  macerating  the  goods  in  the  old 
iees  I have  fometimes  ufed  with  advantage  a 
cold  bath  of  lime  water,  or  milk  of  lime.  The 
grey  piece-goods  when  deprived  of  their  dreffing 
or  even  without  that  previous  preparation,  were 
Plunged  m this  liquid;  and  after  having  re- 
mained therein  no  longer  than  five  or  fix  hours, 
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they  were  taken  out,  of  a ruddy  yellow  colour, 
and  in  a proper  ftate  for  the  aftion  of  the  lixi- 
viums. 

In  order  that  the  pieces  fet  to  macerate  may 
not  be  too  clofely  prefled  againft  the  bottoms  of 
the  veffels,  bundles  of  white  ofier  twigs,  or 
merely  flicks  deprived  of  their  bark  and  laid 
acrofs  each  other,  may  be  difpofed  upon  the 
bottom.  The  fame  remark  is  applicable  to  the 
firft  foaking,  required  to  clear  them  of  the  dreff- 
ing.  This  firft  operation  is  performed  merely  to 
fave  the  lees,  for  when  the  operator  is  prefled 
for  time,  the  foreign  matter  contained  in  piece- 
goods,  that  is  to  fay,  the  faliva  of  the  fpinners, 
and  the  ftarch  of  the  weavers,  is  cleared  off  as 
perfectly  as  in  the  old  lees  when  the  goods  are 
fubmitted  to  maceration. 

When  the  maceration  is  carried  to  the  defired 
point,  the  lees  are  to  be  drawn  off,  the  goods 
taken  out,  and  wrung  or  prefled  in  the  manner 
already  defcribed,  and  rinfed  in  the  ftream,  or 
in  a veflel  where  it  may  be  worked  until  the 
water,  which  is  repeatedly  poured  on,  comes  off 
clear  ; or,  in  preference  to  this  laft  procefs,  the 
goods  may  be  paffed  through  the  fulling  appa- 
ratus, if  the  manufafturer  poffeffes  one.  See 
the  plans  and  parts  of  this  mill  in  the  Plates  IV. 
and.V.  After  the  fulling  or  rinfing*  the  goods 
are  left  to  drain  on  a proper  ftage,  or  preffed  or 
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'vrung  to  fuch  degree  that  they  may  remain 
only  moift  or  humid.  For  too  great  a quantity 
of  water  if  retained  would  weaken  the  adion 
of  the  oxygenated  muriatic  acid. 

If  the  operator  do  not  polfefs  the  advantage 
of  a fulling-ilock,  but  limply  that  of  a llream  of 
water,  the  walhing  of  thefe  piece-goods  may  be 
haftened,  by  beating  them  on  a liage,  level  with 
the  furface  of  water,  by  means  of  dyers’  Hicks 
or  poles,  which  are  very  well  adapted  for  this 
operation. 

Care  mull  be  taken  that  the  troughs  or  other 
wooden  veflels  in  which  the  goods  are  foaked  or 
macerated,  be  clear  of  every  crack  or  fplinter, 
otherwife  there  would  be  danger  of  tearing  them 
in  taking  out,  becaufe  the  fermentative  procefs 
occalions  them  to  expand  and  prefs  againll  the 
1 ides  of  the  veflels. 

The  obfervations  we  have  made  with  refpefl 
to  piece-goods  of  linen  or  hemp,  are  alfo  ap- 
plicable to  thofe  containing  cotton,  taking  care 
to  proportion  the  time  of  foaking  and  macera- 
tion to  the  coarfenefs  or  finenefs  of  their  tex- 
ture. 

. *!articu,ar  attention  mull  be  paid  after  the 
railing  or  clearing  of  the  piece-goods,  fubfe- 
qtient  to  the  firft  foaking  or  maceration,  and 
even  after  the  firft  lixiviations  or  boilings,  to  rub 
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them  well  with  black  foap,  and  afterwards  to 
clear  them  out,  particularly  along  their  felvedges; 
for  this  part,  being  always  clofer  than  the  reft, 
requires  to  be  made  very  fupple,  in  order  to 
open  it  to  the  a£tion  of  the  lees  and  the  acid. 
Without  this  precaution  it  might,  probably,  be 
neceffary  after  the  feveral  operations  to  rub 
them  feparately  by  hand,  and  the  bleaching 
would  be  retarded  by  requiring  feveral  extraor- 
dinary iminerfions  to  prevent  thefe  parts  from 
being  lefs  perfeftly  white  than  the  reft.  If  the 
rinfing  and  clearing  be  well  performed  at  the 
commencement,  the  beauty  and  evennefs  of  the 
white  colour,  and  likewife  its  acceleration,  will 
be  much  promoted.  It-  is-  alfo  highly  advan- 
tageous, particularly  to  fine  goods,  that  the 
whole  piece  fhould  be  foaped  and  cleared  after 
the  laft  lixiviation  and  rinfing,  till  the  water 
flows  off  limpid.  I do  not  hefitate  to  recom- 
mend this  particular  manipulation,  as  well  after 
the  maceration  as  after  the  laft  immerfion  in  the 
lees,  becaufe  the  whitenefs  which  it  affords  is 
proportionally  more  brilliant  and  folid. 

It  is  proper  to  add,  that  it  will  be  likewife 
very  ufeful  to  proceed  with  the  fame  attention 
and  care  in  rinfing  the  goods  after  each  lixivia- 
tion. This  part  of  the  work  being  well  per- 
formed, has  more  effeéi  than  is  ufually  fuppofed 
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On  the  folidity  of  the  white  colour  in  many 
•piece-goods  which  are  efteemed  in  the  market. 
Out  of  the  various  kinds  I (hall  only  mention 
thofe  called  De  Laval,  which,  after  dreffing,  ex- 
hibit the  moft  beautiful  milk  white  ; but  which 
have  the  fault  of  not  preferving  it  when  they  are 
brought  into  the  ufual  wafh,  during  the  courfe 
of  wear.  This  fault  is  particularly  attributed  to 
the  expofure  of  the  goods  in  the  field,  before 
they  are  properly  cleared  of  the  extraflive 
matter  detached  by  the  lees. 

I forgot  to  mention,  that  for  numbering  and 
marking  the  cloths,  red  ochre  ( fangwne ) may  be 
ufed  as  well  as  lamp-black  ground  with  oil  ; 
but  the  mark  traced  with  red-ochre  upon  a 
moiftened  place,  is  more  expeditioufly  made, 
and  equally  tenacious. 

Linen,  thread,  hofe,  mittens,  and  gloves,  of 
the  fame  material,  muft  undergo  the  pre- 
parations of  fteeping  in  water,  and  in  the  old 
lees,  with  the  fame  care.  Sewing  thread, 
hofe,  and  gloves,  only  require  more  time  to 
arrive  at  the  defired  point  in  the  lees,  on  ac- 
count of  the  firmnefs  of  their  texture,  which 
fvvells  confiderably,  and  acquires  a degree  of 
rigidity,  that  oppofes  the  extra&ion  of  the 
impurities  which  this  operation  is  defigned  to 
remove. 
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The  firft  thing  to  be  done  in  the  management 
of  thread,  is  to  make  good  the  faftenings  of  all 
the  fkeins,  large  or  fmall  ; for  there  are  many 
places  in  which  the  loops  are  either  imperfectly 
or  not  at  all  fattened  by  the  fpinners.  As  thread 
fwells  up  more  than  half  its  own  bulk  by  wet-r 
ting,  it  is  neceffary  to  loofen  all  the  faftenings 
already  made,  in  fuch  a manner  that  the  thread 
may  lie  very  loofe  in  the  loop  ; for  if  it  were 
otherwife,  there  would  be  reafon  to  fear  an  in- 
equality in  the  bleaching.  One  perfon  may 
loofen,  and  tie  up  again,  all  the  fkeins  of  one 
hundred  pounds  of  thread  in  a day.  This  is 
work  for  women  rather  than  men. 

When  the  fkeins  are  made  up,  a firing  is 
paffed  through  two  or  three  fkeins,  according  to 
their  thicknefs  ; upon  one  end  of  which  firing,  a 
certain  number  of  knots  may  be  made  to  denote 
the  owner  of  the  article,  whofe  name  is  fup- 
pofed  to  be  entered  in  a book  oppofite  the  fame 
number.  This  afTembiage  of  fkeins  is  called  a 
hank,  fee  Plate  II.  fig.  1 1.  An  account  is  like-* 
wife  taken  of  the  weight  of  the  thread,  and  the 
number  of  hanks,  together  with  its  quality,  as  may 
be  neceffary.  Thefe  different  obfervations  muft 
be  entered  in  the  day-book  as  foon  as  the  goods 
are  received,  for  fear  of  omiffion  or  miftake. 
The  fame  care  muft  be  taken  to  regifter  the 
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quality,  number,  and  weight,  of  the  piece- 
goods  under  the  name  of  the  proprietor. 

The  firings  for  tying  up  the  hanks  ought  to 
be  previoufly  boiled  in  water,  as  well  for  the 
purpofe  of  clearing  them  of  the  dreffing,  which 
the  manufacturer  may  have  applied  for  the  pur- 
pofe of  glazing  them,  as  to  render  them  fupple, 
and  prevent  their  curling  up  when  aCled  upon 
by  the  hot  lees.  The  fame  firings  may  be  ufed 
for  a long  time. 

The  foaking  in  water  requires  a lefs  time  for 
thread  than  for  piece-goods,  becaufe  there  is  no 
dreffing  to  be  diffiolved,  but  merely  the  impurity 
which  it  may  have  acquired  during  the  fpin- 
ping.  The  thread  is  to  be  difpofed  in  layers  in 
the  fleeping  veffels,  taking  care  to  place  the 
end  of  the  firing  of  each  hank  upon  the  hank 
itfelf,  in  order  that  there  may  be  no  difficulty  in 
taking  them  out.  It  is  likewife  advifable,  to 
place  thofe  articles  together  which  belong  to 
the  fame  perfon.  Attention  mufl  alfo  be  paid, 
to  place  a kind  of  bafket-work,  as  was  direCled 
with  regard  to  the  piece-goods,  in  order  that 
the  lower  parcels  while  preffed  by  the  upper 
may  continue  to  be  furrounded  with  water. 
Fine  goods  oqght  always  to  be  placed  the  lafl  ; 
and  in  order  that  no  part  may  rife  above  the 
jfurface,  they.,  mufl  be  kept  down  either  by  a 
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cover  perforated  with  holes,  or  boards  properly 
difpofed.  Thread  may  likewife  be  foaked  as 
well  as  piece-goods,  by  expofure  to  a current 
of  water  ; but  for  this  purpofe  it  is  neceffary  to 
pafs  the  hanks  over  poles  fixed  beneath  the 
water.  When  the  thread  has  remained  feven  or 
eight  hours  in  the  water,  it  is  eafily  taken  out 
after  the  water  is  drawn  off.  It  may  then  be 
wrung  on  the  pin,  or  prefled,  after  having  been 
rinfed,  if  convenient,  in  clear  water. 

It  is  then  to  be  arranged  in  the  fame  manner, 
one  ftratum  crofs-wife  over  the  other  in  the 
troughs  for  maceration,  as  has  been  direfted 
for  the  fieeping  ; or,  if  the  fituation  and  con- 
venience of  the  operator  permit,  it  may  be  fuf- 
pended  upon  flicks.  But  it  will  require  more 
time  to  macerate  or  heat  in  this  manner,  though 
the  goods  will  by  that  means  acquire  a more 
equal  colour.  When  they  are  fuppofed  to  be 
well  cleared,  as  we  have  obferved  refpe&ing  the 
piece-goods  ; they  are  then  to  be  taken  out, 
wrung  or  prefled,  then  rinfed  or  wafhed  in  clear 
water,  and  wrung  a fécond  time,  or  hung  up  ta 
drain.  When  the  thread  is  wrung  on  the  pin, 
care  muft  be  taken  to  twift  the  hanks  three 
times  in  three  different  parts  of  their  circum- 
ference, drawing  it  out  each  time  with  as  much 
ftraitnefs  and  equality  as  poflible,  to  difpofe  and 

arrange 


Cottons , Thread , iog 

arrange  the  threads.  This  operation  is  likewife 
neceffary  for  the  perfeft  wringing  out  of  the 
Ikeins  in  every  part.  The  precaution  of  extend- 
ing the  hanks  upon  the  pin  for  the  due  arrange- 
ment of  the  threads,  is  particularly  neceffary  fo/ 
double  thread,  which  is  apt  to  curl  up  by  the 
impreflion  of  the  heat.  If  they  be  left  in  this 
fituation,  there  would  be  reafon  to  fear,  that 
the  bleaching  would  be  lefs  perfeft  in  the  curled 
parts. 

Inftead  of  wringing  the  thread  on  the  pin, 
which  requires  much  time,  it  would  be  ftill 
better  to  clear  it  of  the  water  by  the  beetle,  or 
by  the  prefs,  as  by  this  treatment  the  thread 
would  be  lefs  fubject  to  injury. 

With  regard  to  the  time  of  maceration  for 
thread,  it  requires  in  general  lefs  time  than 
piece-goods,  by  reafon  of  the  clofe  texture  of 
the  latter.  The  time,  likewife,  depends  on  the 
finenefs  or  quality  of  the  article,  the  tempera- 
ture of  the  air,  and  the  goodnefs  of  the  lees. 

With  regard  to  ftockings,  gloves,  and  mit- 
tens, they  require  at  leaft  as  much  time,  if  not 
more,  than  cloths,  to  be  properly  macerated. 
This  muft  be  managed  according  to  the  clofe- 
nefs  of  their  texture,  and  the  other  relative  cir- 
cumftances  already  mentioned. 

Cotton,  as  well  as  linen  thread,  muft  be  made 
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into  hanks,  then  foaked  in  water,  and  difpofed  in 
crofs-Iayers,  if  troughs  be  ufed.  Cotton  imbibes 
water  with  great  difficulty,  and  is  lefs  difpofed 
to  adhere  together  than  linen  thread,  which  is 
not  fo  foft  and  porous.  It  therefore  always 
fwims  at  the  top  of  the  fluid  in  fpite  of  every 
precaution  which  can  be  taken,  unlefs  it  be 
kept  down  by  the  methods  before  defcribed. 
The  cotton  being  difpofed  in  crofs-Iayers,  and 
thus  loaded,  the  troughs  (which,  as  well  as  thofe 
for  piece-goods,  ought  to  be  fquare,  for  the 
more  convenient  difpofition  of  the  feveral  ar- 
ticles) are  to  be  filled  with  water. 

On  account  of  the  difficulty  of  imbibing 
water,  which  depends  on  a certain  oil,  gum,  or 
refin,  it  is  naturally  impregnated  with,  cotton 
requires  at  leafl:  as  much  foaking  as  piece-goods, 
Though  it  may  not  appear  foul,  it  never  fails  to 
render  the  water  of  a darkifh  colour  by  its  im- 
purities. The  foaking,  likewife,  affords  a faving 
of  lees,  for  if  the  cotton  were  to  be  put  into  the 
Jees,  without  this  previous  treatment,  the  cop- 
per would  hold  but  a fmall  quantity. 

After  twenty-four  hours,  or  lefs  time,  of  im- 
merfion,  the  cotton  is  to  be  taken  out,  and 
wrung  or  preffed,  after  rinfing  in  clear  water,  if 
thought  neceffary.  It  cannot  be  left  to  drain 
of  itfelf,  unlefs  the  procefs  be  conducted  very 
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leifurely  indeed,  for  it  requires  a long  time  to 
clear  itfelf  of  water  in  this  manner. 

The  cotton  is  not  to  be  macerated.  After 
keeping  in  water  it  is  boiled  in  the  lees.  A 
good  folution  of  black  foap  may  on  fome  occa- 
fions  be  ufed  inftead  of  the  lees  ; but  the  lees 
are  always  more  effe£tual,  and  need  not  be  made 
ftronger  than  three  quarters  of  a degree  below 
zero.  But  the  folution  of  black  foap  mull  not 
be  negle£ted  for  thread  foiled  by  the  oil  of  the 
jennies  or  fpinning  machines  ; for  fome  of  the 
girls  who  manage  that  procefs  take  fo  little 
care  in  greafing  the  fpindles,  that  the  bobbins 
of  thread  are  fpotted  with  a thick  black  oil, 
which  it  is  advifable  to  rub,  previous  to  lixivia- 
tion, with  a good  folution  of  black  foap.  If 
this  be  not  done,  it  vt  ill  be  very  difficult  to  dif- 
charge  the  fpots  : in  fpite  of  every  care  they  are 
fometimes  vifible  upon  the  hanks  even  after 
the  bleaching.  I mull  here  remark,  that  I re- 
commend black  foap  in  preference  to  the  white, 
becaufe  it  is  more  aftive,  and  does  not  contain 
thofe  fmall  ftones,  or  grains,  which  fometimes 
abound  in  the  white  foap,  and  may  injure  t{ie 
goods,  or  the  hands  of  the  operator.  Black 
foap,  indeed,  has  a ftronger  fmell,  but  this  is 
diffipated  in  the  courfe  of  the  fubfequent  pro- 
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Night-caps,  (lockings,  focks,  mittens,  and 
gloves  of  cotton,  are  to  be  tacked  together  as 
foon  as  received,  and  marked  with  threads  pair- 
ing through  each  pair  ; upon  which  a greater 
or  lefs  number  of  knots  is  to  be  tied,  and  an 
account  taken  in  the  day-book  of  every  circum- 
ilance  relating  to  their  number,  quality,  &c. 
which  may  be  neceffary  to  prevent  millakes,  or 
confulion,  in  the  fubfequent  delivery  to  the  re- 
fpe£live  proprietors. 

Thefe  goods,  when  marked  and  tacked  to- 
gether, are  not  to  be  fteeped  in  pure  water  ; but, 
on  the  contrary,  in  a good  folution  of  green  or 
black  foap  as  hot  as  poffible,  in  order  that  the 
black  and  oily  marks,  and  the  impurities  with 
which  they  always  more  or  lefs  abound,  may 
be  ealily  detached  by  rubbing  them  with  the 
hands. 

When  the  ftockings,  night  caps,  8cc.  are 
taken  out  of  the  fuds,  they  mull  be  rinfed  and 
cleaned  in  clear  water,  and  afterwards  wrung 
by  hand.  They  cannot  be  treated  in  any  other 
manner,  excepting  by  the  prefs,  without  danger 
of  breaking  fome  of  the  flitches. 

After  this  treatment  the  feveral  pieces  may 
be  conveyed  to  the  troughs  for  immerfion  in  the 
bleaching  liquor;.. but  the  work  fucceeds  much 
better  if  they  be  previoufly  boiled  in  the  lees. 

With 
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With  regard  to  flax  and  hemp,  which  it  may 
be  required  to  bleach  in  the  rough,  it  will  be- 
proper  in  the  firft  place  to  give  them  a lixivia- 
tion, on  account  of  the  difficulty  of  macerating 
them  in  this  {late,  though  it  is  not  abfolutely 
impraticable  to  do  it,  by  tying  them  up  in  fmall 
feparate  parcels.  The  different  knots  of  flax, 
muft,  therefore,  be  difpofed  on  the  bottom  of 
the  boiler,  firft  covered  with  a piece  of  wicker 
work,  upon  which  a coarfe  cloth  is  fpread. 
The  different  knots  are  to  be  mixed  as  little  as 
poffible,  taking  care  to  make  a flight  fold,  or 
return,  at  the  head  of  each  knot.  They  are  to 
be  preffed  by  hand  the  fame  as  the  ftockings. 
For  rinfing  and  walking  them,  it  is  likewife  ne- 
ceffary  that  this  fhould  be  done  by  hand,  hold- 
ing each  parcel  by  the  head,  and  repeatedly 
plunging  and  moving  it  about  in  water.  This, 
at  Jeaft,  is  the  management  I have  thought  it 
beft  to  adopt  in  my  trials. 

It  is  to  be  remarked,  that  the  exhaufted  and 
unferviceable  folutions  of  the  oxygenated  muri- 
atic acid  may  be  ufed  inftead  of  water  for  the 
lixivium,  if  it  be  fufficiently  concentrated  to 
mark  one  degree  beneath  zero  on  the  areometer. 

I have  fometimes  ufed  it  to  advantage  for  cotton 
goods,  after  the  laft,  and  even  the  fécond,  boil- 
ings. This  liquor  was  not  lefs  difpofed  to  be- 
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come  coloured,  by  diffolving  the  extra&ive  parts 
of  thread  and  piece-goods,  notwithftanding  the 
acid  with  which  the  pot-afii  appeared  to  be 
combined.  It  feems  probable,  that  the  acid  is 
but  flightly  attached  to  the  alkali,  and  may  be 
driven  off  by  a ftrong  heat  ; as,  in  faft,  I thought 
I perceived  in  feparate  evaporations  *. 

5. Jr 

* This  laft  obfervation  feems  to  apply  to  fuch  bleaching 
liquor  only,  as  may  have  been  deprived  of  its  fmell  by  pot-alh* 
and  not  to  that  in  which  chalk,  or  lime,  may  have  been  ufed; 
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CHAP.  IX. 

Concerning  the  fir  ft  Immerficn . 

The  firft,  as  well  as  the  laft,  immerfions  may 
be  made  with  the  acid  without  fmell,  compofed 
with  the  proportion  of  pot-afh  already  pointed 
out;  but  in  cafe  this  proportion  ftiould  be  ex- 
ceeded, it  muft  not  be  ufed  but  for  the  two  firft 
immerfions.  In  every  cafe  thefe  ought  to  be 
made  with  the  acid  without  fmell,  becaufe  this 
liquid  aâs  with  more  fpeed  and  equality.  We 
fhall  prefently  mention  the  reafon  why,  in  cafe 
of  a greater  proportion  of  pot-alh,  no  more  than 
the  two  firft  immerfions  ought  to  be  made  in 
this  inodorous  oxygenated  muriatic  acid. 

When  the  immerfions  are  to  be  made,  if  the 
apparatus  is  fo  placed,  that  the  trough  or  back 
defigned  for  that  purpofe  is  placed  below  the 
fpigot  of  the  pneumatic  veffel  (fee  Plate  I.  fig.  i, 
2),  the  muriatic  acid  is  to  be  drawn  otf  to  the 
necefiary  height,  in  order  that  the  goods  which 
are  folded  in  equal  folds  may  be  covered  at  leaft 
two  or  three  inches.  But  if  the  arrangement 
be  not  made  in  this  manner,  the  liquor  muft  be 
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drawn  off  in  pitchers,  or  conduced  to  the  vef- 
fels  of  immerfion  by  leaden  or  wooden  tubes, 
provided  thofe  veffels  be  placed  on  the  ground, 
or  low  enough  for  that  purpofe.  With  refpefl: 
to  what  remains  in  the  pneumatic  veffel,  which 
is  fhewn  by  the  degrees  on  the  external  tube  or 
gage,  after  the  moveable  veffel  of  immerfion  is 
conveyed  away  on  caftors,  if  the  bleaching  li- 
quor be  fuppofed  to  be  fufficiently  ftrong,  and 
is  not  immediately  wanted,  it  may  be  drawn  off 
in  ftone-ware  bottles  of  that  kind  which  is  ufed 
for  nitrous  acid  ; or,  if  requifite,  the  diftillation 
may  proceed  to  its  entire  termination.  I muff 
only  remark,  that  when  the  liquor  is  thus  partly 
drawn  off,  the  diftillation  is  renewed  though 
there  be  no  increafe  of  the  fire,  becaufe  the  gas 
which  efcapes  from  the  diftilling  veffels  under- 
goes lefs  refiftance  from  the  diminifhed  column 
of  water.  This  is  even  a method,  as  I have  al- 
ready remarked,  to  render  the  liquor  in  the  fé- 
cond partition  equal  in  ftrength  to  that  in  the 
fir  ft  ; for  otherwife  there  will  always  be  a dif- 
ference between  them,  which,  neverthelefs, 
fpeedily  difappears  when  the  whole  of  the  fluid 
contained  in  the  pneumatic  veffel  is  drawn  off 
at  once,  and  poured  into  the  fame  veffel  for  im- 
merfion. 

I fliall  now  proceed  to  defcribe  the  method 

of 
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of  fubmitting  piece-goods  to  the  a£lion  of  the 
oxV^enated  muriatic  acid. 

i.  Above  the  vettel  for  immerfion  is  placed 
the  winch,  or  reel,  ufed  by  dyers.  The  piece- 
goods,  if  there  be  many  pieces,  are  fewed  to- 
gether, or  fattened  with  firings  in  fuch  a man- 
ner, that  they  form  a large  loop,  or  endlefs  web, 
which  is  patted  over  the  reel,  fo  that  by  turning 
one  part  rifes  as  the  other  defcends,  and  the 
whole  length  is  fubje£led  to  the  a£tion  of  the 
acid.  One  workman  turns  the  handle  gently, 
while  another  Handing  in  front  of  the  cloth, 
takes  it  by  each  felvedge,  and  condufts  it  into 
the  liquor.  Two  round  fmooth  ftaves  may  be 
ufed  for  the  fame  purpofe.  The  perfon  who 
manages  the  immerfion  takes  care  to  prevent 
the  piece  from  folding  breadthwife^  and  guide$ 
the  cloth  in  fuch  a manner,  that  it  may  continue 
open  and  expanded  as  it  defcends  into  the 
vettel. 

This  procefs  of  turning  mutt  be  continued  for 
half  an  hour,  in  which  time  the  liquor,  almoft 
in  every  cafe,  has  produced  its  whole  effe£t  in 
equalizing  the  colour.  It  is  then  taken  off  the 
reel,  and  left  in  the  acid  for  another  quarter  of 
an  hour  ; after  which  it  is  patted  again  over  the 
reel,  and  left  in  the  liquor  till  the  time  of  tak- 
ing it  out,  which  may  be  done  immediately,  if  the 
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fluid  no  longer  a£ts  on  the  goods,  and  fliould 
appear  ftill  of  value  to  operate  upon  other 
pieces.  This  may  be  immediately  afcertained, 
cither  by  the  appearance  of  the  fluid,  of  which 
experience  will  render  the  operator  a fufficient 
judge,  or  by  the  proof  of  indigo  or  cochineal, 
pointed  out  in*  the  Annals  of  Chemiftry,  of 
which  I fliall  hereafter  fpeak. 

If  the  liquor  do  not  retain  fufficient  ftrength 
for  new,  or  dyed  pieces,  but  enough  for  fuch  as 
are  in  a more  advanced  flate  (which  circum- 
flances,  and  qualities,  will  be  foon  learned  by 
experience)  ; or  if  it  be  proper  for  cotton  ftock- 
ings,  or  thread  only,  they  may  immediately  be 
immerfed  after  having  wrung  the  cloths  by  the 
Wring  over  the  trough,  in  order  to  fave  the  acid 
they  have  imbibed,  and  bring  them  to  a flate 
fit  for  boiling.  Every  time  the  piece-goods  are 
wrung,  it  is  neceflary  to  arrange  them  in  folds 
on  a clean  table,  or  board,  whence  they  may  be 
carried  and  arranged  in  the  fame  manner  upon 
the  ftage  of  the  lixiviating  boiler. 

In  cafe  there  be  no  particular  hafle  required 
to  boil  the  goods,  after  it  has  been  afcertained 
that  the  acid  exerts  no  further  aftion  upon 
them  ; and  fuppofing,  likewife,  that  no  other 
goods  are  at  hand  to  be  immerfed  in  the  fluid,  the 
pieces  may  be  difengaged  from  the  reel,  and  left 
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In  the  bleaching  liquor  until  they  are  wanted 
for  the  boiling.  This  prolonged  immerfion  can 
do  no  harm,  and  only  exhaufts  the  acid  more 
completely.  Laftly,  when  this  liquor  is  entirely 
exhaufted,  it  is  either  to  be  thrown  away,  or  elfe 
referved  for  the  purpofes  hereafter  to  be  men- 
tioned. This  firffc  folution,  it  may  be  remarked, 
has  ufualjy  a ruddy  yellow  colour. 

The  veffel,  or  back,  for  immerfion  ought  to  be 
fquare,  or  at  leafi,  long  like  a bathing  tub,  be-* 
caufe  the  piece-goods  are  much  better  flowed 
in  fuch  a veffel.  It  ought  to  be  fomewhat  more 
than  five  quarters  long,  and  three  quarters  wide, 
thefe  dimenfions  being  belt  fuited  to  our  piece- 
goods  (in  France).  The  height  may  be  propor- 
tioned to  the  quantity  or  length  of  the  pieces 
intended  to  be  depofited  therein  at  the  fame 
time,  and  the  mafs  of  fluid  which  muff,  confe- 
quently,  be  poured  in. 

The  mixed  goods  of  cotton  and  thread,  or 
cotton  alone,  being  more  fufceptible  of  the 
fpeedy  aftion  of  the  acid  than  fuch  as  are  en- 
tirely of  linen  ; and  among  thefe  the  fine  being 
more  fpeedily  affe&ed  than  the  coarfe,  they 
muft  accordingly  be  taken  out  as  early  as  expe- 
rience may  have  fhown  to  be  proper  for  their 
effe&ual  bleaching.  The  other  goods  which  lie 
beneath,  and  require  to  remain  a longer  time  in 
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the  fluid,  will  be  more  advantageoufly  a£led 
upon,  becaufe  they  will  be  lefs  prefled,  and  will 
float  in  a greater  volume  of  the  bleaching,  liquor. 

Inftead  of  pafling  the  goods  over  the  reel  or 
winch  in  the  manner  here  defcribed,  which  re- 
quires the  time  and  attention  of  two  perfons, 
the  goods  might  be  previoufly  difpofed  in  a 
frame  of  one  ell  in  breadth.  This  frame,  fee 
Plate  VIII.  fig.  i and  2,  is  provided  with  a 
number  of  pins  with  heads,  over  which  is  pafled 
the  fame  number  of  loops  attached  to  the  fel- 
vedge  of  the  cloth,  at  the  diftance  of  an  ell 
afunder.  By  this  means  the  pieces  are  fuf* 
pended  in  a zig-zag  form,  and  not  only  occupy 
a fmall  fpace  in  the  veffel,  but  likewife  become 
©f  a very  even  colour,  in  confequence  of  the  free 
accefs  which  the  acid  obtains  to  the  whole  of  the 
furface  when  the  apparatus  is  plunged  therein. 
This  operation  may  be  performed  by  a pulley 
fattened  to  lines  which  fufpend  the  frame.  The 
latter  may  thus  be  eafily  taken  out  with  its 
charge,  and  be  left  to  drain  above  the  veflel  it- 
felf,  or  any  other  veflel  appropriated  to  that 
purpofe,  in  cafe  the  liquor  fliould  be  found  fuf- 
ficiently  ftrong  to  admit  a fécond  frame  pre- 
vioufly prepared.  If  this  fliould  not,  however,  be 
the  cafe,  the  fluid  is  to  be  difpofed  as  before 
direfted. 
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With  regard  to  linen  and  hempen  thread,  and 
knit  or  woven  goods  of  the  fame  materials,  they 
may  be  managed  as  follows. 

Over  a trough  for  the  immerfion,  fee  Plate  IX. 
fig.  7 and  8,  are  placed  clean  poles  or  flicks 
cleared  of  the  bark,  upon  which  the  fkeins  of 
thread,  ftockings,  night-caps,  or  mittens  in  pairs, 
are  to  be  hung,  After  the  acid  is  introduced, 
each  hank,  or  pair  of  ftockings,  &c.  is  to  be 
fucceflively  turned,  by  immerfing  that  part  into 
the  liquor  which  was  before  upon  the  pole.  In 
this  manner  the  operator  proceeds  from  one 
pole  to  the  other,  and  returns  fuçceftively  to 
thofe  goods  which  were  firft  turned.  Care 
muft  be  taken  to  open  them  well  at  the  time  of 
turning,  in  order  that  they  may  prefent  a greater 
furface  to  the  fluid.  Inftead  of  turning  the 
poles  fingly  in  this  manner,  it  might  be  fo  ma* 
naged  by  a band,  or  other  mechanical  contriv- 
ance, that  the  whole  might  turn  together  upon 
turning  one  Angle  piece  of  the  fet.  This  me- 
thod would  be  lefs  tedious  and  fatiguing  for  the 
workmen. 

It  is  advifable,  that  the  troughs  for  the  im- 
merfion of  threads  fhould  be  as  nearly  as  pofli- 
ble  of  a fquare  figure,  in  order  that  they  may 
hold  a greater  quantity  of  hanks;  and  the 
diftance  between  each  may  be  very  nearly 
çqual,  for  the  purpofe  of  exhaufting  the  bath 
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with  uniformity;  excepting  that  the  diftance 
between  the  fides  of  the  veffel,  and  the  thread 
may  be  lefs  confiderable. 

As  the  bleaching  liquor  is  liable  to  lofe  its  gas 
more  fpeedily  in  proportion  to  the  extent  of  its 
furface,  it  might,  perhaps,  be  proper  to  have  the 
troughs  rather  deep  than  broad,  in  order  that 
the  gas  may  be  more  effe&ually  retained  ; and 
fince  it  is  efTeatial,  that  the  bleaching  liquor 
fhould  a£t  with  the  utmoft  polfible  equality 
upon  the  threads,  inftead  of  pouring  it  into  the 
troughs  wherein  thefe  are  difpofed  and  arranged 
upon  poles,  it  would  be  more  advantageous  to 
caufe  it  to  rife  gradually  to  the  height  of  the 
hanks  or  poles  ; a condition  which  may  eafily  be 
obtained  by  means  of  one  or  more  tubes  of  lead 
or  wood  ; the  bended  parts  of  which  might  be 
laid  under  the  middle  of  the  bottom  of  the 
trough.  Thefe  tubes  being  fixed  along  the  in- 
ternal fides  of  the  trough,  may  be  furniflied  at 
their  upper  extremity  with  a funnel  of  wood,  or 
of  lead,  for  the  reception  of  the  fluid.  After 
the  fluid  has  been  poured  in,  great  care  muft  be 
taken  to  keep  the  funnels  clofed. 

Thefe  are  the  methods  which  it  is  convenient 
to  ufe,  to  fubjeft  threads  to  the  aftion  of  the 
oxygenated  muriatic  acid,  when  the  operator  is 
in  poflefiion  of  a certain  quantity;  but  when, 
on  .the  contrary,  the  quantity  he  poflefles  is 
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fmall,  or  his  operations  on  a fmall  fcale,  certain 
pieces  of  bafket-work,  with  handles,  for  which 
fee  Plate  II.  fig.  2 and  3,  may  be  ufed,  feveral  of 
which  may  be  placed  one  above  the  other  in  a 
round  or  fquare  trough  of  oak  or  fir  , it  being  of 
no  confequence  which  of  the  two  kinds  of 
wood  be  ufed  ; upon  each  bottom  a fingle  layer 
of  hanks  is  to  be  difpofed,  taking  care  that  it 
fliall  be  covered  with  the  bleaching  liquor  at 
leaf!;  one  inch  or  two  in  depth,  and  to  turn  them 
upfide  down,  at  firtt  every  quarter  of  an  hour, 
and  afterwards  every  half  hour  ; laftly,  after  one 
hour’s  immerfion  the  thread  may  be  taken  out, 
if  its  colour  be  equal,  and  other  thread  put  in, 
if  the  bleaching  liquor  continues  to  poffefs 
ftrength.  In  a word,  this  procefs  is  to  be  ma- 
naged like  the  other  already  defcribed  ; it  muff, 
however,  be  remarked,  that  the  bleaching  liquor 
may  appear  to  poffefs  fome  ftrength  by  the  teft 
of  cochineal  or  indigo,  though  it  may  not  have 
fufficient  for  th pleaching  procefs  ; thefe  nearly 
exhaufted  folutions  are  to  be  referved  either  for 
the  kind  of  preparation  hereafter  to  be  pre- 
fcribed,  or  thrown  away  if  no  immediate  ufe 
prefents  itfelf  ; or  otherwife  they  may  be  kept 
for  ufes  which  I fhall  defcribe  when  I fpeak  of 
piece-goods.  The  colour  of  the  bleaching  li- 
quor which  has  been  ufed  for  the  firft  immer- 

1 4 fion 


120  The  Art  of  Bleaching 

fion  of  linen  or  hempen  thread  or  ftockings.  is  of 
a ruddy  yellow,  the  fame  as  that  which  has  been 
ufed  for  piece-goods. 

Brown  or  white  cotton  threads  are  to  be  ffeeped 
and  turned  in  the  oxygenated  muriatic  acid,  in  the 
fame  manner  as  thread  of  flax  or  hemp  ; namely, 
upon  poles,  or  in  bafkets  ; with  this  difference, 
neverthelefs,  that  they  require  to  be  turned  only 
half  as  often.  A good  half-hour  is  fufficient  for 
the  firff  immerfion,  after  which  time  they  are  to 
be  taken  out,  and  other  thread  put  in,  if  the 
bleaching  liquor  continues  ftrong  enough  for 
ufe,  for  it  very  feldom  happens  that  the  new 
bleaching  liquor  is  incapable  of  ferving  more 
than  once  for  cotton.  This  liquor  does  not  un- 
dergo any  remarkable  change  of  colour. 

Stockings,  night-caps,  gloves,  mittens,  and 
focks  of  cotton,  may  be  very  well  managed  with 
regard  to  the  immerfion,  in  the  fame  manner  as 
linen  or  cotton  thread  ; but  as  this  fort  of  bulky 
articles  occupy  a confiderable  fpace,  and  cannot 
conveniently  be  laid  on  the  other,  it  is  advifable 
to  arrange  them  feparatejy  in  layers  in  the 
troughs,  which  may  be  of.  any  form,  either  round 
or  fquare,  though  the  latter  form  is  moft  con- 
venient, and,  upon  the  whole,  to  be  preferred. 
Thefe  articles  are  to  be  difpofed  in  layers  upon 
platforms  of  clear  offer  work,  proyide.d,  as  has 

' already 


Cottons  y Thready  &c.  121 

already  been  obferved,  with  four  handles,  upon 
which  the  other  platforms  are  to  be  placed.  No 
more  than  three  can  be  put  into  one  trough. 
As  the  articles  placed  upon  the  uppermoft  plat- 
form might  rife  to  the  furface,  which  would  ex- 
pofe  them  to  an  inequality  of  colour,  another 
platform,  or  piece  of  bafket-work,  with  a rim, 
may  be  placed  above  them,  which  muft  be  fo 
managed  as  to  prefs  the  goods  in  a fmall  degree, 
and  prevent  their  riling.  Two  or  three  ranges 
of  night-caps,  ftockings,  &c.  are  fufficient  upon 
each  platform. 

It  is  eafily  known  when  the  cotton  ftockings, 
or  night-caps,  have  remained  a fufficient  time  in 
the  firft  bleaching  liquor.  Nothing  more  is  ne- 
ceftary  for  this  pnrpofe  than  to  hold  them  up  to 
the  light  ; in  which  pofition  they  ought  not  to 
fhew  thofe  opaque  fpots,  which  are  of  a more 
or  lefs  ruddy  colour,  according  to  the  nature  of 
the  goods,  or  at  lead;  very  few  of  thofe  fpots 
fhould  appear. 

Cotton  ftockings,  with  clocks,  are  more  diffi- 
cult to  bleach  in  that  part,  and  muft  be  care- 
fully pulled  open  every  time  they  are  immerfed 
in  the  liquor,  becaufe  they  are  very  fubject  to 
fhrink  up.  It  is  advantageous  to  turn  them  in- 
iide-out  previous  to  the  fécond  immerfion. 

The  prefent  remark  with  refpetl  to  cotton 

ftockings 
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(lockings  is  dill  more  ftrongly  applicable  to 
ribbed  thread  ftockings.  The  fingers  of  gloves 
are  likewife  more  difficult  to  bleach  at  their  ex- 
tremities, beçaufe  the  texture  is  clofeft  at  that 
part.  It  is  even  prudent  to  turn  ribbed  (lock- 
ings infide-out  feveral  times  during  the  courfe  of 
the  immerfion,  for  which  reafon  it  will  be  mod 
convenient  to  place  them  always  near  the  top  of 
the  vefiej.  Common  cotton  ftockjngs,  and  other 
goods,  may  remain  in  the  fluid  without  being 
turned  during  their  immerfion,  becaufe  they 
are  more  loofe  and  fpongy.  They  may  be  left  in 
the  liquor  about  half  an  hour.  Cotton  manu- 
factured into  goods  is  more  difficult  to  be  pene- 
trated than  the  fimple  thread.  By  means  of 
cords  palling  through  the  handles  of  the  lower 
platform,  upon  which  all  the  others  reft,  the 
whole  fyftem  may  be  very  eafily  raifed  by  a 
pulley.  In  this  fituation  they  mull  be  left  to 
drain  above  the  trough  ; after  which,  the  pieces 
are  to  be  prefled  feparately  by  the  hand,  or  all 
at  once  by  mechanical  means,  if  the  operator  be 
provided  with  an  apparatus. 

If  the  acid  he  dill  good,  other  dockings  are  to 
be  immerfed  in  it,  either  in  their  firfl  Hate,  or 
in  different  ftages  of  the  pro.cefs  ; the  raw  ar- 
ticles mull  be  immerfed  in  lefs  quantity  than 
thofe  which  are  partly  bleached  : if  the  liquor 
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"be  nearly  exhaufted,  it  is  to  be  referyed  pur- 
fuant  to  the  recommendation  already  given. 

The  obfervation  which  we  have  made  with 
regard  to  night-caps,  ftockings,  Sic.  made  of 
cotton,  in  which  the  greater  or  lefs  effe£t  may 
be  feen  by  holding  them  up  to  the  light,  is  alfo 
applicable  to  gloves  and  ftockings  of  linen 
thread  : but,  as  it  has  already  been  remarked, 
thefe  goods  are  much  more  difficult  to  bring  to 
an  equal  colou  ; for  however  loofe  the  texture 
may  be,  the  linen  thread  always  fwells  confider- 
ably,  fo  as  to  render  ftockings  ftiff  and  inflex- 
ible. The  texture  in  this  fituation  is  fo  difficult 
to  be  penetrated,  that  the  bleaching  is  as  it 
were  entirely  fuperficial.  It  is  better,  therefore, 
when  ftockings  arc  required  to  be  well  bleach- 
ed, that  the  thread  lliould  have  been  cleanfed 
at  leaft  before  the  knitting  or  weaving,  by 
which  means  it  becomes  more  difpofed  to  open 
and  imbibe  the  acid.  Stockings,  of  linen  thread 
entirely  in  the  raw  ftate,  without  having  been 
cleared  of  their  firft  impurities,  are  very  un- 
ple^fant  for  the  bleaching  liquor  to  operate 
upon,  and  ftill  more  when  they  are  ribbed  or 
have  clocks.  Thefe  goods  are  liable  to  a very 
unequal  colour. 

In  general,  all  kinds  of  looped  or  flocking 
:<vork  of  flax  or  hemp,  muft  be  fuffered  to  re- 
main 
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main  in  the  liquor  at  leaft  half  as  much  longer 
than  other  goods  ; that  is  to  fay,  from  two  to 
three  hours,  for  the  acid  does  not  penetrate 
them  and  give  them  an  equal  colour,  unlefs  it 
be  fuffered  to  operate  for  a confiderable  time., 
They  muft  not  even  be  lixiviated  until  their  co- 
lour is  nearly  equal.  If  it  ftiould  happen  that 
they  do  not  acquire  an  uniform  colour  during 
the  firft  immerfion,  they  mult  have  a fécond, 
which  muft,  in  both  cafes,  be  of  confiderable 
ftrength,  and  in  which  they  muft  be  kept  a fuf- 
ficient  time  to  undergo  the  effeft  without  thq 
intermediate  aftion  of  the  lees.  This  obferva- 
tion  is  equally  applicable  to  all  other  piece- 
goods  of  linen,  ox  ftockings  of  cotton. 

With  regard  to  knots  of  fiax  or  hemp,  they 
are  to  be  bleached  in  the  fame  manner  as  the 
ftockings  and  night-caps,  by  difpofing  them 
as  much  as  poflible  in  thin  ftrata  ; becaufe  fila- 
ments are  naturally  much  difpofed  to  become 
entangled,  and  form  a clofe  mafs.  Knots  of 
flax  are  bleached  very  fpeedily,  that  is  to 
fay,  by  one  or  two  im.merfions  lefs  than  are 
required  for  thread  of  middling  finenefs.  It 
muft,  neverthelefs,  be  obferved,  that  they  muft 
not  be  bleached  until  after  having  been  beaten 
and  combed,  becaufe  they  muft  always  be 
foaped  after  the  bleaching,  on  account  of  their 

adher- 
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adhering  together  while  drying,  a circumftance 
which  can  hardly  be  prevented.  If  this  be  not 
attended  to,  there  will  be  confiderable  lofs. 
Knots  of  flax  bleached  in  this  manner,  and 
afterwards  combed,  appear  to  the  eye  as  beauti- 
ful and  fhining  as  white  filk. 

It  muft  be  remarked,  that  if  the  floop  of 
flax  or  hemp  obtained  from  this  bleaching,  or 
bleached  feparately,  be  cut,  in  cafe  the  ftaple  be 
too  long,  and  afterwards  carded,  it  has  a Angular 
refemblance  to  the  cotton  of  Siam,  which  is 
very  plentiful  in  the  market,  and  known  to  have 
the  fhorteft  ftaple.  When  it  is  well  carded,  no 
difference  can  be  perceived  between  the  two 
articles  3 neither  is  it  poflible  to  diftinguifli  them 
in  fpinning.  I have  had  an  opportunity  to 
weave  fome  of  this  thread  at  the  end  of  a web 
of  cloth,  where  it  might  have  been  taken  for 
real  cotton.  I have  likewife  had  an  oppor- 
tunity of  ufing  it  in  candle  wicks,  in  which 
there  was  no  perceptible  difference  between  it 
and  cotton,  either  with  regard  to  the  colour,  or 
cLearnefs  of  the  light.  It  will,  no  doubt,  be  a 
very  interefting  objeft  to  afcertain  all  the  advan- 
tages which  the  commercial  world  may  derive 
from  this  application  of  the  oxygenated  mu- 
riatic acid. 


CHAP. 
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CHAf\  X. 

Inf  ru5f ions  with  regard  to  the  Quantity  of  Lixhi - 
at  ions  and  Immerfions. 

HP 

X HE  number  of  immerfions  for  hempen  or 
linen  goods  is  commonly  three  for  fine  goods, 
fuch  as  hollands,  cloths,  lawns,  &c.  &c.  five 
for  common  cloths,  and  feven  for  the  coarfeft.  It 
may  alfo  happen,  that  an  imrrierfion  extraordi- 
nary mây  be  required  for  each  of  thefe  kind  of 
goods,  according  to  the  accidents  they  have 
met  with,  the  greater  or  lefs  degree  of  clofenefs 
in  their  texture,  and  the  dark  colour  of  threads 
here  and  there  palling  through  the  cloths,  par- 
ticularly in  thofe  known  at  Laval  under  the 
name  of  toiles  brindellées.  This  name  is  given 
to  them  on  account  of  threads  palling  through 
them,  which  are  faid  to  be  dyed  by  the  manu- 
faQurer  for  the  exprefs  purpofe  of  rendering  it 
heavier,  and  on  this  account  more  advantageous 
in  the  fale.  The  dark  threads  of  thefe  cloths 
can  never  be  bleached  by  the  common  method  $ 
whence  a judgment  may  be  formed  of  the  ad- 
vantage of  the  new  method  in  bringing  thefe 

goods 
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goods  into  the  market,  which,  though  fine  and 
equal  in  beauty  and  general  whitenefs  to  thofe 
of  Flanders,  Ireland,  and  Silefia,  are  neverthe- 
lefs  greatly  deprefled  in  price,  on  account  of  the  * 
fingularity  in  the  colour,  which  renders  them  at 
leaf!:  twenty  per  cent  lefs  valuable. 

From  the  number  of  immerfions  here  pre- 
ferred, it  will  follow  that  the  lixiviations  may 
be  reduced  to  two  for  fine  cloths,  four  for  mid- 
ling  cloths,  and  fix  for  the  coarfeft  kind,  fuppof- 
ing  the  rr.oft  perfect  white  to  be  required  ; for 
if  a commoner  colour  fiiould  be  thought  fuffi- 
cient,  one  lixiviation,  and  one  immerfion,  may  be 
deducted  from  each  kind  of  goods  ; whence  it 
follows,  that  for  a middling  white  no  more  will 
be  required  than  to  give  one  or  two  immerfions 
to  the  fine  goods,  two  or  three  for  thofe  of  me- 
dium finenefs,  and  three  or  four  for  goods  of  the 
molt  inferior  quality. 

With  regard  to  piece-goods  of  cotton,  the 
coarfeft  will  not  require  more  than  four  immer- 
fions, and  three  lixiviations.  For  fuch  as  confift 
of  linen  and  cotton  mixed,  no  regard  muft  be 
paid  to  the  cotton,  but  to  the  thread,  which  al- 
ways, during  the  procefs,  remains  behind  in  its 
degree  of  perfe&ion.  Neverthelefs  thefe  are 
bleached  more  fpeedily  than  if  they  were  en- 
tirely of  linen,  becaufe  the  cotton,  which  is  in- 
termixed, 
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termixed,  renders  the  goods  more  penetrable  by 
the  acid.  In  general  no  more  than  five  immer- 
fions  and  lixiviations  are  required  for  the  coarfell 
goods  of  this  kind.  The  fame  advantage  of 
fpeed  is  alfo  obtained  in  other  open-worked 
goods,  which  admit  the  acid  more  readily  into 
their  texture. 

Linen  and  hempen  threads  are  affefled  nearly 
in  the  fame  manner  as  piece-goods  ; that  is  to 
fay,  the  fine  thread  requires  no  more  the  three 
immerfions,  and  two  lixiviations,  the  middling 
four  or  five,  and  the  double  or  fewing  thread,  or 
threads  of  coarfe  quality,  fix  or  feven  immer- 
fions y whence  it  follows,  that  three  or  four  lixi- 
viations are  fufficient  for  fine  thread,  five  or  fix 
for  clofe  coarfe  thread,  and  fix  and  a half  for 
fewing  thread  of  the  fame  quality.  The  latter 
threads  requiring  more  care  and  attention,  are 
likewife  more  difficultly  penetrated  by  the  acid. 

Gloves  and  {lockings  of  hemp  or  linen  follow 
nearly  the  fame  proportions,  with  the  addition 
of  half  a lixiviation  and  one  immerfion  more, 
according  to  their  quality,  the  clofenefs  of  their 
texture,  and  the  inequality  of  the  thread. 
Ribbed  (lockings,  or  fuch  as  have  woven  clocks, 
will,  likewife,  in  fome  cafes  require  an  additional 
immerfion.  The  fame  proportion  is  to  be  ob- 
served in  thefe  goods  whgn  they  are  mixed,  as 

was 
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was  {hewn  with  regard  to  mixed  cotton  goods, 
excepting  that  an  extraordinary  immerfion,  or 
half  immerfion,  is  given  on  account  of  the  linen 
thread,  which  fwells  up  by  moifture,  and  al- 
ways becomes  white  fomewhat  more  flowly. 
But,  on  the  whole,  {ingle  threads  bleach  more 
quickly  than  piece-goods,  becaufe  the  thfeads 
are  more  difengaged  and  feparate  from  each 
other,  and  being  lefs  comprefled  admit  the  fluid 
into  conta£t  with  greater  facility,  with  the  ex- 
ception only  of  dyed  or  fewing  thread.  But 
this  facility  in  the  bleaching  is  fully  counter- 
balanced by  the  care  which  thread  requires  to 
prevent  its  becoming  entangled  or  broken. 

Three  immerfions  are  fuffleient  to  bleach  the 
coarfeft  cotton  thread,  fuch  as  that  which  is  in- 
tended for  cotton  wicks  ; and  accordingly  no 
more  than  two  are  required  for  common  threads 
with  the  appropriate  lixiviations,  it.  being  al- 
ways underftood  that  the  finefl:  white  colour  is 
here  meant.  It  is  of  no  confequence  whether 
the  cotton  be  of  a dark  colour,  or  inclined  to 
white  : the  latter,  which  is  naturally  more  foul 
or  impure,  might  be  expected  to  bleach  more 
fpeedilv,  but  it  frequently  acquires  the  pro- 
per degree  of  whitenefs  more  flowly  than  the 
other. 

Gloves,  mittens,  focks,  night- caps,  and  ftock- 
K ings, 
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ings,  of  cotton,  require  no  more  than  three  im- 
merfion s,  and  fometimes  two  are  fufficient,  ac- 
cording to  the  quality  and  clofenefs  of  their  tex- 
ture. Hence  it  ' may  be  obferved,  that  the 
number  of  lixiviations  cannot  exceed  two  for 
the  moft  common  goods,  and  it  is,  therefore,  eafy 
to  regulate  the  procefs  for  an  imperfeft  white. 
This  colour,  however,  is  feldom  required  on 
cotton. 

I muft  obferve,  that  by  the  words  half  lixivia- 
tion, I underftand  that  the  lees  pofTefs  no  greater 
ftrength  than  one  degree  at  moft  for  thread  and 
piece-goods,  and  half  a degree,  or  three-fourths, 
for  cotton,  if  the  lees  be  new;  but  otherwife 
the  operator  may  ufe  fuch  as  have  already  been 
applied,  and  have  not  been  reftored  t©  their 
original  ftrength.  When  the  fame  term  is  ap- 
plied to  immerfions,  I mean  to  fpeak  of  the 
bleaching  liquor,  diluted  with  one-fourth  of  its 
weight  of  water,  or  fuch  as  has  already  been 
ufed  for  the  .firft  white,  and  ftill  retains  ftrength 
enough  for  the  immerfion  of  pieces  already  ad- 
vanced in  their  bleaching. 

When  the  muriatic  acid  without  fmell  is  well 
made,  the  operator  fees  with  pleafure  that  one 
quarter  of  an  hour  after  the  immerfion  of  thread, 
a white,  and,  as  it  wrere,  foapy  lather  comes  up 
to  the  top.  This  is  a good  fign,  for  it  very 

feldom 
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feldoni  happens,  that  pieces  immerfed  in  a 
bleaching  liquor  which  produces  fuch  an  effe£t, 
do  not  obtain  an  even  colour.  I muft,  moreover, 
remark,  that  it  is  not  necefiary  to  dry  the  goods 
before  their  immerfion  in  the  lees,  or  the  bleach- 
ing liquor.  It  is  fufficient  that  they  be  well 
wrung,  or  cleared  of  their  water  to  fuch  a de* 
gree,  as  only  to  remain  moift.  We  might  even 
plunge  them  into  the  bleaching  liquor  immedi- 
ately after  their  rinfing,  or  wringing  out  of  the 
lees,  if  it  were  not  that  this  management  di- 
minifhes  its  ftrength  in  fome  degree. 

On  the  fame  principle  we  may  plunge  the 
goods,  when  taken  out  of  the  bleaching  liquor, 
into  the  lees  without  rinfing,  but  merely  after 
ftrong  preflure,  though  the  rinfing  appears  to 
cleferve  the  preference.  To  fave  time  and  trou- 
ble, however,  I would  advife  the  operator  to 
omit  the  rinfing  when  he  is  defirous  of  haftening 
his  work  ; the  only  rifle  wdiich  this  omiflion  af- 
fords, is  that  of  weakening  or  neutralizing  the 
lixivium  to  a greater  degree,  which  by  this 
means  will  not  ferve  for  fo  many  boilings.  It 
is  proper  alfo  to  remark,  that  if  a lixivium  thus 
neutralized,  but  not  loaded,  with  colouring 
matter  (which  may  be  produftive  of  deception 
if  the  ftrength  be  not  afeertained  by  the  tafte) 
be  ufed,  the  goods  will  come  out  dyed  of  a 
v k z nankeen 
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nankeen  colour,  and  the  operator  will  be  af- 
tonifhed  that  they  do  not  bleach  though  fleeped 
in  a new  and  flrong  bleaching  liquor.  This 
laft,  on  the  contrary,  ferves  only  to  deepen  the 
nankeen  tinge  ; but,  as  I have  before  remarked, 
this  accident  does  not  happen,  excepting  when 
the  lixivium  is  entirely  exhaufted,  and  neutral- 
ized by  frequent  immerfions  of  goods  therein. 
This  effe£t  does  not  ufually  happen,  until  after 
the  lees  having  been  ufed  five  or  fix  times  with- 
out being  renewed.  The  remedy  for  this  acci- 
dent will  be  given  hereafter. 

I fhall  conclude  the  prefent  chapter  by  ob- 
ferving  how  ufeful  it  is  to  rinfe,  and  cleanfe  the 
goods  as  foon  as  they  have  undergone  their  lixi- 
viation, that  is  to  fay,  a few  minutes  after  tak- 
ing them  out  5 they  are  at  that  time  more  open 
in  their  texture,  and  more  difpofed  to  part  with 
the  impurities  which  the  lixivium  may  have 
detached. 

In  the  rinfing  of  threads,  they  mull  not  be 
held  by  the  firing  of  the  hanks,  but,  on  the  con- 
trary, the  hand  muil  be  palled  through  all  the 
fkains,  and  thus  held,  they  mull  be  flirred 
round  in  the  water.  By  this  treatment  the 
thread  is  better  cleanfed,  becaufe  it  remains  lefs 
entangled,  and  more  open.  If  the  operator 
have  the  advantage  of  a river,  or  flream,  the 

fhorteft 
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fhortefi:  method  will  be  to  loop  them  all  on  a 
pole,  and  hold  them  fufpended  in  the  water. 
The  poles  are  to  be  fixed  in  an  ofier  bafket,  in 
order  that  fuch  hanks  as  may  be  accidentally 
detached,  during  the  a£l  of  turning,  or  placing 
them,  may  not  be  carried  away  by  the  ftream. 
This  is  much  more  expeditious,  and  lefs  embar- 
rafiing. 
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CHAP.  XI. 

An  Account  of  the  Quantity  of  Linen , and  Cotton 
Thready  bleached  at  each  Immerfion , and  the  Co- 
lours acquired  by  thofe  Sub/lances* 

T H E quantity  of  pounds  of  linen,  or  hempeil 
thread,  which  may  be  pafled  into  a bath  coni* 
pofed  of  the  whole  contents  of  a pneumatic 
vefiel  of  the  acid  without  fmell,  obtained  ac- 
cording to  the  dofes  and  proportions  before 
preferibed,  may  be  eftimated  at  fixty  or  fixty- 
two  pounds  for  the  firft  immerfion,  and  eighty 
for  the  fécond  and  following  immerfions.  In 
order  to  avail  himfelf  of  this  datum,  for  piece- 
goods  which  are  to  be  plunged  in  the  liquor, 
the  operator  mull  take  care  to  weigh  them  be- 
forehand;. previous  to  deeping  them  to  clear  off 
their  dreffing.  This  quantity  is  alfo  fufceptible 
of  variation,  according  to  the  quality  of  the 
thread.  Thread  of  middling  quality  is  here 
meant. 

The  quantity  of  cotton  which  may  be  pafled 
through  a fimilar  dofe  of  the  fluiçl,  is  from  eighty 
to  ninety  pounds,  of  middling  quality,  for  the 

firft 
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firft  immerfion,  and  one  hundred  for  the  fécond. 
According  to  this  rate  the  operations  mutt  be 
regulated  for  other  objefts,  fuch  as  ftockings, 
night-caps,  gloves,  &c. 

It  is  more  advifeable  to  diminifh  than  increafe 
this  quantity  of  goods,  to  have  them  more  perfeQ, 
more  equal,  and  of  a better  white.  The  fuc- 
ceeding  immerfions  will  produce  a greater  effe£t 
upon  threads  thus  treated. 

The  bleaching  liquor  which  has  been  ufed 
for  cotton  becomes  flightly  charged  with  colour- 
ing matter,  and  at  the  firft  immerfions  acquires 
a pale  amber  colour.  The  latter  immerfions  do 
not  change  it,  but  leave  it  clear  and  limpid. 
The  fame  obfervation  is  applicable  to  both  the 
oxygenated  acids  ; that  is  to  fay,  the  acid  with 
fmell,  and  that  which  is  without. 

As  it  is  of  effential  confequenee  to  be  aw^are 
of  certain  events,  or  fafts,  by  which  the  progrefs 
of  the  bleaching  may  be  afcertained,  I (hall  here 
point  out  the  gradations  of  colour,  which  the 
pieces  affume  after  each  immerfion  in  the  oxy- 
genated muriatic  acid  without  fmell,  made  ac- 
cording to  the  proportions  here  defcribed.  The 
firft  immerfion  gives  the  thread,  or  piece-goods, 
a reddifh  colour,  flightly  inclining  to  yellow; 
the  fécond,  a colour  inclining  to  ruddy  yellow  ; 
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the  third,  a whitifti  yellow  ; the  fourth,  a white, 
fligbtly  inclining  to  a ruddy  tinge  ; and  by  the 
fifth  and  fixth,  the  white  becomes  clearer  and 
clearer.  Thefe  are  very  nearly  the  fhades  which 
are  aflumed  by  coarfe  goods,  for  the  fine  goods 
frequently  pafs  to  the  fécond  or  third  gradation 
by  one  fingle  immerfion. 

When'  the  liquor  is  ftrongly  concentrated  in 
pot-alh,  fuch  as  that  which  is  denoted  iç  the 
annals  of  chemiftry  by  the  name  of  Javelle,  the 
goods  immediately,  and  without  previous  lixi- 
viation, allume  the  third  colour  ; but  I have  ot> 
ferved,  that  it  is  difficult  to  bleach  them  further 
without  ufing  the  fulphuric  acid,  to  remove  the 
lees  with  which  they  are  loaded.  It  mult, 
moreover,  be  remarked,  that  in  order  to  obtain 
this  tone  of  colour,  it  is  fufficient  that  the  lixi- 
vium be  diluted  with  water,  fo  as  to  mark  two 
or  three  degrees  only  on  the  aerometer  inllead 
of  eighteen  or  twenty,  which  it  may  mark  after 
it  is  prepared  by  diftillation. 

There  are  fome  who  do  not  approve  the  co- 
lour which  the  thread  acquires  after  the  firft 
immerfion,  but  it  may  immediately  be  reduced 
by  fteeping  the  goods  in  cold  or  hot  lees.  The 
latter  produes  its  eflfecl:  more  fpeedily  ; and  after 
fubfequent  rinfing  and  drying,  the  goods  retain  a 

grey 
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grey  white  colour,  more  or  lefs  deep  accord- 
ing to  the  (hade  it  has  received.  Many  venders 
prefer  this  grey,  or  reduced  colour,  on  account 
of  its  preferable  fale  in  certain  markets. 

With  regard  to  the  bright  and  perfeft  white, 
there  are  very  few  perfons  in  the  provinces  who 
care  for  it,  or  appear  to  give  it  an  exclufive 
preference.  Two  reafons  may  be  given  for  this: 
frft,  becaufe  a prejudice  is  unfortunately  efta- 
bliflied  againft  the  fpeed  with  which  the  new 
invented  method  of  bleaching  operates  : and 
fecondly,  the  confumer  is  conftantly  perfuaded, 
whether  the  bleaching  may  have  been  performed 
in  this  manner,  or  in  the  field,  that  when  the 
goods  have  attained  an  extreme  degree  of  white- 
nefs,  they  cannot  be  as  durable  as  fuch  as  are 
lefs  white.  It  is  thought  to  be  rotten,  or  burnt, 
and  this  opinion  leads  to  a preference  in  favour 
of  fuch  linens,  and  even  cottons,  which  preferve 
after  bleaching  a folid  (hade  of  grey,  or  dulnefs 
in  the  white. 

From  a prejudice  of  the  fame  kind  it  is,  that, 
in  many  countries,  the  women,  particularly  the 
peafants,  prefer  their  linen,  whether  for  cloth- 
ing or  houfehold  ufe,  fimply  cleared  without 
bleaching.  The  orders  of  proprietors,  or  pur- 
chafers,  muft  therefore  be  attended  to,  and  the 

number 
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number  of  immerfions  and  lixiviations  regulated 
accordingly. 

It  may  be  confidered  as  a rule,  that  when  the 
goods  no  longer  communicate  a perceptible  co- 
lour to  new  lees,  they  are  entirely  finifhed,  and 
confequently,  that  every  fubfequent  lixiviation, 
or  immerfion,  will  be  attended  with  abfolute 
lofs,  unlefs  the  immerfion  is  neceffary  to  clear 
off  the  laft  lees,  on  the  fuppofition  that  fimple 
rinfing  in  a large  quantity  of  water  may  not  be 
fufficient. 

I muft,  neverthelefs,  remark,  that  thread 
bleached  by  the  oxygenated  muriatic  acid,  may 
be  ufed  by  the  fempftrefs  with  much  more 
fpeed  and  brifknefs  than  thread  of  the  fame 
quality  bleached  in  the  field  ; it  is  lefs  brittle, 
and,  on  that  account,  is  better  for  the  w^eft,  as 
well  as  the  warp.  It  likewifemay  be  ftruck  much 
more  effeftually  home  to  its  place  in  weaving, 
and  does  not  afterwards  move.  I received  this 
valuable  obfefvation  from  impartial  and  unpre- 
judiced manufaâurers,  for  whom  I bleached 
thread  according  to  this  method  for  making 
handkerchiefs. 

Before  I conclude  the  prefent  chapter  I muft 
obferve,  that  the  conjun&ion  of  the  old  and  new 
methods  of  bleaching  may  be  of  incalculable 
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advantage.  For  however  great  may  be  the 
fpeed  of  bleaching  by  the  oxygenated  muriatic 
acid,  it  is  fcarcely  poflible  to  adopt  it  in  an 
extenfive  manufactory,  to  the  exclufion  of  the 
method  of  expofure  in  the  field,  without  very 
heavy  charges  in  work  (hops,  tools,  and  utenfils; 
I would  therefore  advife,  that  the  entire  bleach- 
ing, without  expofure  in  the  field,  fhould  be 
confined  to  fuch  goods  as  are  intended  to  re- 
ceive, what  may  be  called,  a half  or  three-quar- 
ters white  ,*  and  that  thofe  which  require  a 
higher  bleaching  fhould  be  finifhed  by  expofure 
in  the  field.  By  this  arrangement  the  produc- 
tion of  each  kind  of  white  colour  will  be  dis- 
tributed, fo  as  to  be  very  fpeedy,  and  to  acquire 
the  requifi'te  degree  of  perfection  in  a very  eco- 
nomical manner  for  the  manufacturer,  under  all 
the  heads  of  time,  expence,  and  labour.  The 
high  price  which  may  be  afforded  by  a piece  of  a 
perfeCt  white,  and  fine  quality,  will  be  a compen- 
fation  for  the  price  of  common  goods  intended 
for  ordinary  ufe. 
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CHAP.  XII 

Of  the  Fir  ft  Drejfings, 

In  order  to  give  more  clearnefs  to  the  white 
colour  of  bleached  goods,  it  is  ufual  to  give 
them  certain  dreffings.  Fine  piece-goods,  few- 
ing  thread,  (lockings,  gloves,  and  other  articles 
of  thread,  or  cotton,-  are  more  particularly  fub- 
jefted  to  this  treatment.  The  following  inftruc- 
tions  may  be  fufficient  to  fhew  the  management 
of  thefe  feveral  articles,  after  they  have  been 
fubmitted  to  the  laft  immerfion.  1.  The  piece- 
goods  are  firft  to  be  preffed,  or  wrung,  in  the 
fame  manner  as  after  taking  them  out  of  the 
muriatic  acid,  and  in  this  (late  they  are  to  be 
immerfed  in  water,  rendered  four  by  fulphuric 
acid,  to  fuch  a degree  that  it  may  mark  from 
two  and  a half  to  three  e grees  of  the  areometer 
of  Moffy.  The  lrifli  manufacturers,  who  ufe 
this  acid  in  preference  to  four  milk,  for  the 
bleaching  their  piece-goods,  compofe  their 
bath  of  one  hundred  parts  of  water  to  one  of 
acid.  This  proportion  communicates  to  the 
water  a tafte  refembling  that  of  (Irong  le- 
monade. 
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The  French  bleachers,  particularly  thofe  of 
Mayenne  and  its  environs,  who  are  accuftomed 
to  pafs  their  piece-goods  through  fulphuric  acid, 
compofe  their  bath  of  fixty  pots  of  water  to  one 
pot  of  fulphuric  acid,  and  they  leave  their  goods 
immerfed  therein  during  the  whole  night.  The 
bath  may  be  ufed  cold,  but  it  is  more  effeâual 
and  fpeedy  in  its  operation  when  heated,  and 
appears  befides  to  throw  out  the.  colour  to  more 
advantage.  If  it  be  thought  proper  to  ufe  the 
heated  bath,  it  will  not  at  all  be  neceffary  that 
jt  fhould  exceed  the  heat  which  the  hand  can 
conveniently  fupport.  But  it  is  advifeable  in 
that  cafe,  to  pour  in  the  fulphuric  acid  at  the 
time  when  the  hot  water  is  added,  or  elfe  to 
mix  it  with  one  of  the  meafures  of  cold  water, 
which  may  be  ufed  to  dilute  the  mixture,  or  to 
cool  it.  At  the  time  the  hot  water  is  poured 
out  of  the  boiler,  the  acid  mull  be  poured 
gently,  and  with  care,  becaufe  it  is  liable  to  fly 
about  * j and  the  greateft  attention  muft  be  paid 
to  mix  it  well  with  the  water,  in  order  that  the 
bath  may  be  equally  acid  throughout. 

The  goods  which  are  immerfed  in  the  bath 

* This  danger  is  obviated  by  actually  plunging  the  neck 
of  the  bottle  in  the  water.  The  fulphuric  acid  immediately 
quits  the  bottle,  in  confequence  of  its  fuperior  weight, — T. 
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may  be  left  for  half  an  hour,  or  an  hour,  with- 
out the  leaft  apprehenfion  of  any  ill  confe- 
quence.  I have  even  left  them  for  twelve  or 
fifteen  hours  without  the  fligheft  accident.  The 
bath  muft  be  left  covered  whether  it  be  hot  or 
cold,  principally  in  order  to  prevent  any  acci- 
dental dirt,  or  other  impurity,  from  falling  into 
the  fluid.  The  çoods  muft  not  be  too  much 
prefled  together  : the  lefs  they  are  prefled,  the 
fooner  the  acid  will  produce  its  efleft,  and  con- 
fequently  the  lefs  time  will  be  required  for  them 
to  remain  in  it. 

When  the  goods  are  taken  out  of  the  bath 
they  muft  be  prefled  or  wrung,  and  then  kept 
in  a ftream,  or  large  mafs  of  water  3 that  is  to  fay, 
until  upon  rinfing  them  out  in  various  parts,  and 
applying  the  tongue  to  the  part  that  is  cleared, 
no  acid  tafte  fhall  be  perceived.  If  any  fuch 
tafte  remain,  the  goods  muft  be  immerfed  again, 
if  in  a running  ftream,  or  the  water  muft  be 
changed  if  they  be  fteeped  in  troughs. 

When  the  goods  are  ready  for  taking  out, 
they  are  to  be  wrung  with  the  wdnch,  or  hook, 
before  defcribed,  and  prefled,  and  then  palled 
through  the  blue  liquor  if  neceflary.  The  blu- 
ifli  caft  may  be  given  in  two  ways,  either  by 
palfing  them  through  a hot  or  cold  folution  of 
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the  foap,  in  which  a fmall  quantity  of  line  in- 
digo has  been  diffufed  in  the  ufual  manner  by 
means  of  a bag  ; or  otherwife  the  piece  may 
merely  be  plunged  in  a folution  of  white  foap, 
without  any  kind  of  blue,  while  it  ftill  contains 
a fmall  portion  of  acid.  In  the  latter  cafe,  the 
acid  contained  in  the  cloth  immediately  deve- 
lopes  in  the  bath  a flight  tinge  of  Pruffian  blue, 
ariling  from  the  particles  of  iron  combined  with 
the  alkali  of  the  foap,  which  tinge  is  diflributed 
very  equally  on  the  whole  piece.  I mull  re- 
mark, that  I have  always  ufed  white  veined,  or 
mottled  foap,  to  produce  this  laft  kind  of  blue. 
As  a certain  degree  of  experience  is  neceffary 
in  the  ufe  of  this  fécond  method,  which,  never- 
thelefs,  poflefles  the  recommendation  of  eco- 
nomy, I would  advife  the  operator  to  make  ufe 
of  the  former,  until,  by  trials,  he  is  fo  far  accuf- 
tomed  to  the  fécond  as  to  have  no  fear  of  mif- 
take. 

The  piece-goods  being  then  well  preffed  are 
always  dried  upon  lines  of  hemp,  or,  which  is 
ftill  better,  of  hair  ftretched  on  poles  properly 
difpofed  under  cover;  the  pieces  are  held  on 
the  lines  by  the  ufual  wooden  peg  or  clamp  of 
the  laundreffes,  or  they  may  be  hung  over  poles 
cleared  of  the  bark,  and  covered  with  coarfe 
cloth,  in  order  that  the  goods  may  not  receive 
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any  ftain  from  the  wood.  It  fee  ms,  upon  the 
whole,  a matter  of  indifference,  whether  the 
drying  be  performed  in  the  fhade,  or  in  the 
fun-fhine. 

With  regard  to  common  or  coarfe  cloths, 
which  require  no  very  extraordinary  bleaching, 
they  are  never  blued  unlefs  it  be  required.  In 
every  cafe,  as  it  is  effential  that  the  blue  fhould 
be  given  with  as  much  evennefs  as  poffible,  care 
muft  be  taken  to  pafs  the  pieces  over  a reel 
placed  above  the  veffel  exprefsly  appropriated 
to  this  purpofe. 

Linen  or  cotton  thread,  &c.  is  dreffed  in  the 
fame  manner  as  has  been  dire&ed  for  piece- 
goods.  Thefe  may  be  plunged  in  a bath  of  ful- 
phuric  acid  upon  poles,  or  in  the  fame  manner 
as  has  been  direfted  for  the  bath  of  blue.  It  is 
not  neceffary  to  turn  them,  becaufe  the  poles 
are  fixed  in  the  veffel  beneath  the  furface  of  the 
liquor  ; or,  inftead  of  this  method,  they  may  be 
difpofed  in  layers  in  bafkets  of  white  willow. 
The  bath  of  fulphuric  acid  may  be  ufed  for  all 
kinds  of  goods,  though  in  procefs  of  time  it  af- 
fumes  a flight  amber  colour;  it  is  poffible, 
neverthelefs,  to  ufe  it  without  danger  until  it  is 
entirely  exhaufted,  taking  care  only  to  reltore  it 
from  time  to  time,  by  the  addition  of  that  quan- 
tity of  acid  which  may  be  neceffary  to  keep  up 
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its  ftrength  ; when,  however,  the  bath  of  acid 
has  at  laft  acquired  too  deep  a colour,  it  mufi 
be  entirely  renewed. 

Linen  and  cotton  threads  are  likewife  plunged 
in  the  bath  of  blue,  after  having  immerfed  them 
in  the  acid  upon  the  poles  ; but  in  order  that 
this  part  of  the  preparation  may  be  diftri- 
buted  equally,  the  fkeins  mud  be  turned. once 
or  twice  half  round;  they  may  likewife  be 
prefled  by  the  hand,  provided  the  quantity  be 
jo  fmall  as  to  render  the  economy  of  time  an 
objeft  of  no  confequence. 

Every  kind  of  wood  may  be  employed  with 
nearly  the  fame  advantage,  for  the  baths  of  fui- 
phuric  acid  or  blue,  without  fear  of  fpotting 
the  goods.  I have  ufed  oak,  cheftnut,  whiter 
wrood,  and  deal.  The  latter,  however,  is  pre- 
ferable, if  at  hand.  Great  care  flioüld  be  taken, 
that  there  fhould  be  no  nails  in  it  ; and  before 
the  pieces  are  plunged  in  either  of  the  baths, 
the  acidulated  water  mud  be  well  flirred,  in 
order  that  the  acid,  or  the  blue,  may  be  equally 
diftributed.  Stockings,  night-caps,  gloves,  &c. 
of  thread  or  cotton,  require  particular  manage- 
ment. After  the  bath  of  fulphuric  acid,  and 
before  they  are  pafled  through  the  blue,  it  is 
always  advantageous  to  give  them  a good  folu- 
tion  of  white  foap,  in  which  they  muft  be  well 
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rubbed,  for  the  purpofe  of  completely  removing 
the  fpots  of  oil  or4  greafe  of  the  manufacturer, 
which  may  have  refitted  the  black  or  green 
foap,  or  the  lees,  to  which  they  have  bien 
fubjeCted  during-  the  procefs  of  bleaching  3 
for  it  Very  fèldôm  happens,  that  they  are  en- 
tirely deaf  of  füch  ffpots^  becâufe  the  dirt  of 
the  hands  with  which  almoft  all  this  kind  of 
rgoods  are  covered,  frequently  prevent  their 
being  feen.  The  oxygenated  muriatic  acid 
■having  like  wife  little  or  no  action  on  fat  or 
oily  bodies,  the  different  objeCts  fo  fpotted 
might  be  plunged  to  little  purpofe  in  that  fluid. 

Stockings,  gloves,  &c.  when  taken  out  of 
the  folution  of  foap,  are  to  be  cleared  in  clean 
water,  after  which  they  are  to  be  fubjeCted  to 
the  prefs,  or  wrung,  previous  to  pafling  them 
through  a flight  ihfufion  of  blue.  The  fécond 
method  of  communicating  the  blue  tinge,  as 
before  defcribed,  may  here  be  ufed,  that  is  to 
fay,  they  may  be  plunged  in  the  folution  of  foap 
immediately  upon  taking  them  out  of  the  acid, 
and  rinfing  them,  if  the  goods  have  no  fpot 
•upon  them,  which  it  is  -effential  previoufly  to 
difcharge.  After  they  have  received  the  blue, 
they  are  to  be  preffed,  or  wrung,  and  dried 
upon  cords,  ftrft  turning  them  infide-out,  for 
fear  of  -foiling  the  place  of  contaCh  This  pre- 
» * caution 
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caution  ought  * to  be  taken  before  they  are 
paffed  through  the  blue,  and  at  the  time  of 
taking  them  out  of  the  folution  of  foap. 

Linen  or  cotton  thread  requires  its  hanks  to 
be  opened  and  feparated,  in  order  that  it  may 
dry  more  fpeedily.  This  is  the  moil  certain 
method  of  preventing  the  entangling  of  the 
thread,  and  their  confequent  breaking,  which 
would  not  fail  to  happen  fooner  or  later,  efpe- 
cially  with  Tingle  thread,  if  the  operator  were 
' to  fuffer  them  to  dry  before  they  Were  feparated 
irom  each  other.  This  feparation  is  to  be  made 
after  they  have  been  prefled,  or  wrung  out  of 
the  laft  fluid.  It  is  time  enough,  neverthelefs, 
to  do  it  when  they  are  half  dry,  and  in  this  ftate 
it  is,  in  fa£l,  rather  more  convenient. 

The  following  method  is  very  convenient  to 
untangle  the  thread,  particularly  fuch  as  is  fine, 
and  reftore  it  to  its  original  flate,  when,  in  con- 
fequence  of  the  operations  of  bleaching,  the 
Ike  ins  may  have  been  mixed  in  fuch  a manner 
as  to  endanger  their  breaking,  if  an  attempt 
were  made  to  clear  them  by  any  other  means. 
It  confifts  fimply  in  extending  each  fkein  fepa- 
rately,  and  flightly,  under  water.  By  turning 
and  returning  them,  and  afterwards  extending 
them  with  the  hand,  the  threads  will  very  foon 
arrange  themfelves,  and  obtain  their  original 
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fituation  gently,  without  obftacle,  and  without 
giving  any  caufe  to  apprehend  their  breaking. 

If  by  accident  the  thread  Ihould  become  dry, 
while  too  much  intermixed  to  be  cleared  and 
wound  off  in  this  ftate  for  wefts,  warps,  or  other 
ufes,  nothing  is  more  effe&ual  to  clear  the  fkeins, 
than  flightly  rubbing  them  with  linfeed  oil,  here 
and  there.  This  method  is  ufed  for  entangled 
filk  ; and  I have  found  it  fucceed  perfectly  well 
with  thread. 

The  operator  mult  be  aware  not  to  foap 
cleared  obje&s  (fuch  as  callicoes,  or  other  linen, 
or  cotton  goods,  dyed  or  printed)  in  the  foapy 
folution,  which  has  been  ufed  upon  pieces  taken 
out  of  a Itrong  oxygenated  muriatic  acid,  even 
though  they  may  have  firft  paffed  through  a 
bath  of  fulphuric  acid.  For  this  folution  of 
foap  does  not  fail  to  acquire  the  property  of 
bleaching  and  difcolouring  other  goods,  unlefs 
the  goods  which  were  foaped  have,  after  being 
taken  out  from  the  muriatic  acid,  been  im- 
merfed  in  clear  water  for  a long  time*  I have 
feveràl  times  beheld  this  effeft  with  furprize  ; I 
have  frequently  remarked,  even  that  pieces, 
which  after  being  taken  out  of  the  bleaching 
liquor,  have  undergone  an  immerfion  in  the  ful- 
phuric acid  bath,  ftill  retained  a fufficient  quan- 
tity of  muriatic  acid  to  allume  a yellowifh  tinge 
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after  they  had  paffed  through  an  infufion  of  in- 
digo. This  laft  fometimes  affumes  the  fame 
tinge  after  an  interval  of  twenty-four  or  thirty 
hours. 

To  avoid  this  inconvenience,  it  is  neceffary 
not  only  to  cleanfe  the  piece  by  rinfing  after 
its  laft  immerfion,  but  likewife  to  gîve  it  a flight 
immerfion  in  a foapy  or  alkaline  water,  from 
which  it  muft  be  afterwards  well  cleared. 

The  bath  of  indigo  muft  be  compofed  in  fuch 
a manner,  that  it  may  not  be  neceffary  to  reftore 
it  during  the  immerfion  of  the  fame  article  ; 
otherwife  there  would  be  a danger  of  its  receiv- 
ing different  fhades  of  blue, 

There  is  much  lefs  danger  of  this  in  ufing  the 
azure  blue  (powder  blue  of  the  market),  the 
different  fhades  of  which  are  all  previoufly  pre- 
pared, and  fold  in  this  feparate  diftinft  ftate. 
In  either  cafe  it  is  neceffary  to  plunge  thé  goods 
in  the  bath,  at  the  moment  when  the  colour 
is  fufpended,  and  to  leave  them  in  it  no  longer 
time  than  is  neceffary  for  them  to  imbibe  it. 

I have  before  recommended,  that  the  waters 
of  the  immerfions,  or  bleaching  îjquor,  fhould 
be  preferved,  even  though  too  weak  to  aft  fen- 
fibly  upon  the  pieces  already  in  part  bleached. 
They  are  ufeful  in  this  part  of  the  procefs  f that 
is,  after  the  dreffing  with  foap,  fortfuch  articles  as 
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are  not  to  be  pafTed  through  the  blue  : for  this 
lafr  dreffing  is  not  agreeable  to  every  one,  be- 
caufe  it  gives  a greyifh  tinge  to  fuch  parts  as 
are  not  of  a very  firm  white.  After  the  immer- 
fiori  in  foap-warer,  and  the  fubfequent  rinfing, 
the  goods,  being  firft  well  preiïed,  are  thrown 
into  thiâ  e&haufted  bleaching  liquor,  where 
they  foon  acquire  a clearnefs,  which  has  a very 
good  effefl:.  After  they  have  remained  in  this 
fluid  for  half  an  hour,  they  are  to  be  preffed  and 
dried  as  before  direfted.  It  may  alfo  be  re* 
marked,  that  the  fame  referved  bleaching  li- 
quor, though  exhaufted,  is  excellent  for  clearing 
and  rinfing  thread  and  ftockings  from  their  lixi- 
vium when  they  are  already  bleached.  If  it 
were  applied  to  no  other  ufe,  it  is  preferable 
for  this  ufe  to  common  water.  The  feveral  ar- 
ticles are  much  more  fpeedily  cleanfed,  and  ac- 
quire a certain  degree  of  improvement  in  the 
general  appearance  of  their  colour. 

Some  perfons  require  in  their  goods  a certain 
dreffing,  as  it  may  properly  be  called,  which  af- 
fords, particularly  to  fuch  as  are  of  open  tex-r 
lure,  an  appearance  of  firmnefs,  which  they 
lofe  when  folded.  The  dreffing  may  be  given 
in  a more  or  lefs  durable  manner.  The  firft 
method  confifts  in  drying  the  goods,  with 
fcarcely  any  wringing;,  and  haftening  the  drying 
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as  much  as  poflible.  Tins  dreÇmg  is,  as  may 
eafily  be  imagined,  one  of  the  moil  innocent  ; 
but  its.  effeft  difappears  by  handling,  or  car- 
riage, or  by  one  fingle  time  of  wear.  The  fé- 
cond dreffing,  which  is  permanent  till  after 
wafhing,  confifts,  as  all  the  world  knows,  in  in- 
corporating ftarch  with  the  powder-blue  for 
fuch  obje&s  as  require  it,  or  ufing  it  without 
blue  for  thofe  which  do  not.  1 he  dofe  mull 
be,  varied  according  to  the  quality  and  kind  of 
the  goods,  and  the  choice  of  the  proprietors. 

There  are  iikewife  certain  articles,  to  which 
a greater  or  lefs  appearance  of  firmnefs  is  given, 
by  a dreffing  of  glue  or  gum-arabic,  which  is 
mixed  with  the  fiarch  after  both  have  been 
boiled  feparately. 

There  are  alfo  certain  articles,  fuch  as  lipens, 
which  are  frequently  dreffed  with  a deco£tion 
of  rice. 

Tffiffie  different  goods  are  always  hot-preffed 
by  means  of  a cylinder  ; which  operation  gives 
them  the  proper  degree  of  firmnefs. 

As  every  objefl  which  can  be  o,f  ufe  to  acce- 
lerate the  work,  and  diminifh  labour,  is  of  great 
importance,  I fhall  here  deferibe  the  machine 
with  which  the  Engliih,  who  are  the  inventors, 
wafh  their  fine  linens. 

It  confitts  in  a kind  of  churning  jnflrument 
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(fee  Plate  II.  fig.  1 5 and  16),  the  circular  part  of 
which  has  four  holes  bored  in  it,  into  which  are 
fixed  pins  of  white-wood,  rounded  at  their  ex- 
tremities. They  are  more  or  Iefs  long,  according 
to  the  depths  of  the  troughs  in  which  they 
are  ufed.  The  handle  of  this  inftrument  is  a 
crofs,  or  T,  with  which  the  pins  at  the  other 
end  may  be  moved  in  different  direaions,  and 
ufed  to  agitate  the  ftockings,  and  other  fmall 
articles  depofited  in  the  troughs,  containing  the 
folution  of  foap.  This  inftrument  being  moved 
in  various  dire&ions,  is  very  convenient  in  cauf- 
ing  the  fuds  to  lather,  and  to  impregnate  the 
linen  with  great  expedition.  It  appears  to  me, 
that  fuch  an  inftrument  may  be  ufeful  to  cleanfe 
ftockings,  gloves,  and  other  articles  of  cotton 
or  linen  thread,  which  may  be  required  to  be 
bleached  or  difcoloured,  as  I (hall  hereafter 
more  fully  explain. 

I have  been  informed  by  an  Englifh  woman, 
whom  I faw  make  ufe  of  this  machine,  that 
they  have  others  of  the  fame  kind  in  England, 
of  a fize  adapted  to  common  walhing  ; and  even 
fome  of  fuch  large  dimenfions  as  to  be  moved 
by  horfes.  If  this  be  praticable,  it  might,  at 
lead,  be  worth  trying.  And  for  this  reafon  it 
is,  that  I have  thought  proper  merely  to  de- 
fcribe  the  fmall  inftrument  I have  myfelf  feen. 

The 
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The  fame  recommendation  may  be  offered  ii* 
favour  of  another  machine,  which  is  ufed  in 
England  to  rub  coarfe  linen.  It  confifts  Amply 
in  two  ftrong  planks  with  grooves,  the  upper- 
moft  of  which  is  moveable  j the  motion  which 
it  gives  to  the  cloth  paffed  between  them 
caufes  the  foap,  or  lees,  in  which  it  is  plunged, 
to  lather,  and  contributes  to  clear  it  of  its  imr 
purities. 

The  Englifh  likewife  ufe,  with  advantage, 
for  wafhing  clothes,  two  grooved  cylinders, 
running  one  upon  the  other,  by  means  of  a 
handle  above  the  veffel  of  water,  between 
which  cylinders  a number  of  pieces  of  cloth 
are  paffed  at  a time,  their  extremities  being 
fewed  together,  fo  as  to  form  a long  loop, 
or  endlefs  web.  A few  turns  of  the  cloth 
between  the  cylinders  (the  lower  of  which  is 
abfolutely  covered  with  water)  are  fufficient  to 
cleanfe  it  from  all  the  impurities  which  the  lees 
have  opened  and  detached.  I have  not  thought 
it  neceffary  to  give  a defign  of  thefe  two  ma- 
chines, which  are  executed  and  ufed  with  fuc- 
çefs  at  St.  Denis,  as  well  as  at  Beauvais. 

V r 
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Of  the  lafl  Drejfmgs , 

PlECE-goods,  bleached  by  the  oxygenated 
muriatic  acid,  if  left  to  themfelves  during  the 
courfe  of  bleaching,  are  fubjeâ,  from  the  na- 
ture of  their  thread  and  texture,  to  fwell  and 
contraQ:  ; and,  coniequently,  .to  lofe,  in  their  dn- 
menfions,  particularly  in  length.  It  is  effential, 
therefore,  not  only  in  order  to  recover  this  mea- 
sure, but  likewife  to  render  the  piece  more  uni- 
form, fofter,  and  more  equal  in  its  grain,  that  it 
lhould  receive  a proper  dreffing,  to  reftore  its 
originai  ftate.  The  neceflary  treatment  for  pro- 
ducing  this  effe£t,  is  by  means  of  an  apparatus 
described  in  Plate  VI.  fig.  i and  2.  It  confiffs 
of  a light  frame  of  wood-work,  on  the  upper 
part  of  which  there  are  feveral  light  bars  fixed 
acrofs,  very  near  one  another  ; and  on  each  fide 
is  a grooved  piece.  The  piece-goods  are  drawn 
between  thefe  bars  and  the  ftretcher  ; after 
which  they  are  rolled  on  a wooden  cylinder, 
moved  by  wheel-work,  turned  by  one  or  twro 
men,  according  to  the  degree  of  tenfion  re- 
quired 
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quired  to  be  communicated.  This  dreffing  ou 
the  roller  may  be  performed  either  with  or 
without  the  application  of  heat  ; the  piece 
being  either  humid  or  dry. 

It  mpft  be  drafted  in  a dry  date,  without 
heat,  when  nothing  more  is  required  than  to 
foften  the  grain,  and  to  reftore  its  original  di- 
men lions.  On  the  contrary,  the  operation  is 
performed  with  the  afliftance  of  heat  on  the 
humid  piece,  where  it  is  required  not  only  to 
be  ftretched  but  dried  at  the  fame  time.  Inde- 
pendent  of  the  force  of  tenfion  to  which  the 
piece  is  fubjeQed  in  the  direction  of  its  length, 
the  perfon  employed  to  roll  it  upon  the  cylinder 
mull  be  careful  to  pull  it  out  by  the  felvedges, 
to  the  fame  width  as  that  part  which  is  fixed 
upon  the  cylinder  already.  The  piece  mult 
then  remain  at  lead  twenty-four  hours  upon 
the  cylinder,  that  the  folds,  or  wrinkles,  may  be 
totally  effaced,  and  its  original  dimenfions  per- 
manently reftored.  The  rollers,  or  cylinders, 
Ihould  be  covered  with  cloth,  to  prevent  the 
bleached  goods  from  being  foiled,  and  iron 
plates  muff  be  placed  beneath  for  the  purpofe 
of  drying  them,  when  it  is  required  that  this 
operation  fbould  be  performed  at  the  fame  time 
3$  they  are  ftretched  and  rolled. 

When  the  object  of  t’qe  manufacturer  is 

limply 
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limply  to  take  out  the  folds  or  wrinkles  of  the 
piece,  without  altering  its  grain,  it  is  to  be  fuc- 
ceflively  pafled  over  feven  wooden  rollers,  dif- 
pofed  one  over  the  other  in  fuch  a manner,  that 
by  turning  one,  the  fix  others,  over  which  the 
piece  is  rolled,  muft  likewife  turn.  The  handle 
of  this  apparatus  is  fixed  to  the  lower  roller, 
and  requires  one  perfon  to  turn  it.  I have  not 
thought  it  neceffary  to  make  a drawing  of  this 
machine,  as  it  is  now  ufed  in  many  manufac- 
tories and  work  (hops. 

When  it  is  required  to  comprefs  the  grain  of 
the  piece,  or  to  glaze  it,  it  muft  then  be  paffed 
through  a hot  calendar,  fee  Plate  VII.  fig.  i,  2, 
3,  which  confifts  in  a folid  frame  of  wood-work, 
in  which  moves  a brafs  cylinder,  kept  at  a cer- 
tain degree  of  heat,  by  means  of  balls  or  bars  of 
iron  heated  in  a furnace,  prepared  for  the  pur- 
pofe.  This  cylinder  is  placed  between  two  others 
of  walnut-tree,  and  of  twice  the  diameter.  Before 
its  arrival  at  thefe  cylinders  the  piece  is  pafled 
over  and  under  feveral  bars,  as  well  as  through 
a ftretching  frame.  This  machine  is  ufually 
moved  by  a horfe,  though  there  are  fome  which 
are  worked  by  hand,  but,  of  courfe,  with 
lefs  expedition.  In  either  cafe,  that  is  to  fay, 
whether  they  may  be  intended  to  aft  with  of 
without  heat,  although  the  former  is  prefer- 
able, 
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able,  the  machine  is  always  fet  in  motion  by  a 
train  of  wheel-work,  to  procure  a fomevvhat 
greater  degree  of  tenfion,  and  more  perfectly  to 
efface  the  folds.  When  the  piece  paffes  under 
the  heated  cylinder,  it  is  to  be  flightly  fprinkled 
with  water,  by  means  of  a fmall  broom  or  rod. 
In  fome  bleaching  works  they  ufe  the  mangle, 
more  or  lefs  loaded  ; a well-known  engine,  con- 
fiding of  a fquare  heavy  box,  which  is  made  to 
run  backward  and  forward  upon  cylinders  of 
wood.  This  machine,  which  is  commonly 
moved  by  water,  or  by  a horfe,  does  not  glaze 
the  goods,  but  lengthens  the  meafure.  It  ne- 
cefiarily  implies  the  ufe  of  an  engine,  like  that 
defcribed  in  Plate  VI.  to  difpofe  the  pieces  upon 
the  cylinders.  The  mangle  is  alfo  neceffary 
when  the  goods  are  required  to  be  damafked, 
that  is  to  fay,  when  the  effe£t  of  a wave  is  de- 
fired  upon  their  furface.  This  lad,  dreffing  is 
eafily  obtained,  by  rolling  the  folds  a flight  de- 
gree in  zig-zag. 

The  following  method  is  likewife  very  much, 
ufed  for  drying  piece-goods  by  the  dealers  of 
thofe  articles.  It  is  extremely  Ample,  and  con- 
fids  Amply  in  a plate  of  copper  or  brafs  placed 
on  an  iron  dand,  under  which  is  placed  a bafon 
of  charcoal,  or  burning  embers.  The  piece 
being  palled  over  this  heated  plate,  dries  gradu- 
ally. 
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ally,  and  very  fpeedily.  This  method  is  equi- 
valent to  a fécond  palling  through  the  ftretch- 
ing  engine,  and  ferves  well  for  drying,  but  does 
not  reftore  the  original  meafure.  It  is,  how- 
ever, perfe&ly  well  fuited  to  ftockings  night- 
caps, &c.  The  heated  plate  fhould  be  kept 
perfeftly  clean,  left  it  Ihould  foil  the  goods. 

The  method  of  drying,  and  giving  uniformity 
to  piece-goods,  being  defcribed,  it  now  remains 
to  be  Ihewn,  how  thread  is  to  be  arranged  and 
drefled  after  drying  on  the  pole.  The  prepar- 
ation given  to  this  article  tends  to  clear  the 
thread  from  that  roughnefs  which  it  acquires 
from  handling,  and  never  fails  to  exhibit  when 
dry.  This  is  eafily  removed  by  lhaking  each 
hank,  either  upon  the  pin  or  the  hand,  after 
having  rubbed  it  between  the  hands,  or  beaten 
it  with  a mallet.  The  operation  is  particularly 
neceftary  for  fkeins  of  fewing  filk,  which,  as  I 
have  before  remarked,  are  difpofed  to  curl  up 
and  fhrink  from  their  original  meafure  ; to 
which  they  may,  however,  be  very  fpeedily  and 
conveniently  reftored  by  means  of  a kind  of 
frame,  fee  Plate  VIII.  fig.  3 and  4,  acrofs  which 
the  Ikains  are  to  be  pafled  and  ftretched.  One 
of  the  moveable  crofs-pieces  is  to  be  raifed  and 
fixed,  by  means  of  the  pins  which  enter  into 
holes  difpofed  in  a zig-zag  dire&ion,  at  a fmall 
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rîiftance  from  each  other,  on  the  apparatus  of 
the  "frame.'  It  may  eafily  be  underdood,  that 
each  fkein  being  moidened  and  wrung,  and 
afterwards  pa  fled  over  thefe  crofs-pieces,  mult 
remain  thus  ftretched  for  a certain  time,  that  is 
to  fay,  until  it  is  dry,  and  by  that  means  forced 
to  preferve  the  length,  which  it  has  received 
from  this  tenfion.  But  this  lad  preparation  is 
not  ufually  given,  except  to  double  or  fewing 
thread,  which  mud  be  fpread  out  as  much  as 
pofiible  upon  the  crofs-piece,  in  order  to  haften 
the  drying. 

The  fkeins  of  fingle  thread  are  afterwards  to 
be  tied  up  in  the  middle,  and  put  together  by 
fcores,  or  quarters  of  the  hundred,  in  a bundle, 
tied  together  with  a fkein  of  the  fame  thread. 
At  lead  the  finiihed  thread,  in  fome  provinces 
of  France,  is  thus  made  up  for  delivery  from 
the  bleacher  to  the  merchant  or  manufacturer. 
With  regard  to  fewing  or  double  threads,  they 
are  turned  up  in  a fpiral  or  twid,  and,  in  order 
that  they  may  He  clofe,  this  operation  is  made  on 
the  pin.  See  Plate  II.  fig.  12.  This,  in  France, 
is  called  folding  up  in  carrots. 

.Stockings,  night-caps,  &c.  of  thread  or  cotton, 
as  foon  as  dry  mud  be  examined,  to  take  up 
the  ditches,  or  repair  them,  for  it  very  feldom 
happens,  particularly  in  flight,  goods,  fuch  as 

dockings. 
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(lockings,  that  they  pafs  through  the  various  opé- 
rations here  defcribed  without  fome  flitch  fall- 
ing ; there  is,  indeed,  little  to  be  feared  if  the  cot- 
ton be  knitted  by  hand,  but  moft  goods  which  are 
wove  in  the  flocking  engine,  which  is  employed 
in  preference  for  articles  intended  for  fale,  are 
very  unequally  knit  ; and  many  articles  are 
made,  like  the  Englifh  goods  of  the  fame  kind, 
with  two  or  three  threads,  which  diminifhes 
their  ftrength  flill  more.  Stockings,  gloves, 
&c.  after  examination,  turning,  and  repairing, 
if  neceflary,  are  difpofed  in  the  prefs,  folded  in 
three  folds  according  to  their  length,  then  forted 
according  to  their  quality,  fafhion,  and  dimen- 
fion,  in  fixes  or  half  dozens.  After  drefling,  if 
required,  they  are  then  put  into  the  prefs  ; and 
laftly,  wrapped  in  blue  or  white  paper,  and 
properly  marked. 

Thefe  lad  dreffings  are  not  commonly  given,, 
unlefs  the  employer  requires  them  ; otherwife 
thefe  kind  of  goods  are  returned  as  foon  as  dry, 
even  without  turning  them,  for  fear  they  fhould 
be  foiled  in  the  carriage.  In  many  places  flock- 
ings  are  dried  on  the  leg,  in  order  that  they 
.may  recover  the  contraftion  they  have  under- 
gone in  the  bleaching,  for  it  is  the  property  of 
frame-work  knitting  to  fhrink  and  draw  up  a 
little  when  wetted.  No  more  than  one  pair  of 

flockings 
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fiockîngs  îs  put  on  each  leg  ; iand  to  prevent 
their  fhrinking,  as  they  dry,  the  upper  part  of 
the  leg  is  fixed  with  pins  after  the  ftrefehing 
has  been  carried  to  the  required  extent.  The 
forms,  or  legs,  ought  to  be  made  of  afh-wood, 
and,  if  poflible,  of  a Angle  piece,  becaufe  the 
{lockings  may  be  torn  at  the  place  where  the 
two  pieces  that  form  the  foot  and  leg  are  joined 
together,  as  is  -frequently  the  cafe  with  thefe 
implements.  The  corners  ought  to  be  very 
carefully  taken  off,  to  prevent  the  fame  acci- 
dent from  taking  place. 

Stockings,  whether  of  thread  or  of  cotton,  are 
likewife  finged  with  a hot  iron,  which  is  paffed 
over  the  article,  properly  ftretched  on  the  leg. 
This  preparation  is  not  to  be  given  but  juft 
before  the  laft  bathe  in  the  lixivium,  or  immer- 
fion  in  the  acid,  on  account  of  the  reddifii  brown 
colour,  which  is  the  confequence  of  this  procefs, 
and  requires  to  be  cleared  off. 

Inftead  of  this  procefs  with  the  hot  iron,  the 
go  >ds  are  fometimes  paffed  over  a lamp  of 
burning  fpirit  of  wine.  Thefe  particular  dreff- 
ings  are  only  given  to  fuch  goods  as  are  re- 
quired to  have  a very  uniform  appearance,  and 
the  mod  exquifite  white*  in  imitation  of  goods 
of  the  fame  kind  which  we  import  from  Eng- 
land, 
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Having  thus  fhewn  the  method  of  dreffing, 
fquaring,  and  drying  the  pieces,  I fhall  now 
proceed  to  give  directions  for  folding  them. 
This  operation  is  ufually  performed  on  the 
flick,  becaufe  it  is  very  expeditious,  and  the 
goods^are  iiHhis  way  very  properly  folded. 

Mod  piece-goods  are  folded  in  two,  acrofs 
their  length  (fee  Plate  II.  fig.  7)  ; for  this  pur- 
pofe,  one  of  the  ends  of  the  piece' is  pafled  over 
a moveable  roller,  previoufly  fufpended  at  each 
extremity  in  the  loop  of  a cord,  fixed  to  the 
cieling  of  the  work-fhop  : this  length  of  the 
cloth  is  thrown  on  the  other  fide  of  the  roller, 
and  the  workman  continues  to  make  the  fold 
he  has  began,  by  drawing  what  he  has  folded 
equally  over  the  roller.  In  this  manner  the 
piece  becomes  completely  folded  up.  Atten- 
tion mud  be  paid,  that  it  fhould  fall  upon  a 
ftage,  or  board,  in  order  that  it  may  not  be  ex- 
pofed  to  injury,  or  dirt. 

The  cloth,  thus  folded  in  two,  is  carried  to 
a table  (fee  the  fame  Plate,  fig.  8 and  9)  to  be 
folded  in  this  date,  in  equal  and  regular  folds. 
The  length  of  the  intended  fold  is  taken  with 
the  piece  itfelf,  which  is  applied  to  two  flat 
iron  bars,  fixed  on  each  fide  of  the  table,  and 
pierced  with  different  holes,  to  fix  the  fupports 
which  determine  the  length  of  the  folds  ; after 

which. 


Cottons , Thread , £?r.  163 

which,  with  a firft  rod  retting  on  the  two  firft 
fupports,  the  cloth  is  thrown  over  the  rod,  and 
thence  carried  to  the  fécond,  which  is  to  form  ■ 
the  oppofite  fold.  In  this  place  a rod  is  laid  to 
form  the  fold,  and  the  cloth  is  again  carried  to 
the  oppofite  extremity,  wdiere  a fécond  fold  is 
made  over  another  rod.  Hence  .the  workman 
proceeds,  as  before,  to  the  other  extremity,  and 
the  fame  procefs  is  thus  repeated  to  the  end  of 
the  piece,  drawing  out  thofe  rods,  as  he  pro- 
ceeds, which  were  firft  laid.  It  is  not  neceffary 
to  ufe  more  than  four  or  five  rods  at  each  fide,. 
They  are  of  polifhed  iron,  of  the  thicknefs  of  a 
little  finger  ; the  pins,  or  fupports,  placed  in  the 
holes  of  the  flat  bars  of  iron,  ought  to  be  fuffi- 
ciently  long  to  contain  all  the  folds  which  the 
cloth  may  require.  The  length  of  thefe  folds 
are  proportioned  to  the  extent,  or  volume, 
which  the  piece  is  expe&ed  to  occupy  after  the 
folding.  Experience  will  foon  dire£t  the  ope- 
rator in  this  matter. 

To  this  operation  fucceeds  that  of  the  prefs, 
if  the  pieces  are  thought  capable  of  it,  with  re- 
gard to  their  bulk,  and  the  facility  in  difpofing 
them  for  that  purpofe.  On  taking  the  piece 
out  of  the  prefs,  when  it  is  folded  in  equal  folds, 
whether  Angle  or  double,  it  is  turned  inwards, 
fo  as  to  form  one  general  fold,  as  may  be  feen  in 
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Plate  II.  fig  10  ; in  which  fituation  it  is  fecured 
hv  firings  of  different  fize,  according  to  the  qua- 
lity of  the  piece.  The  piece  thus  packed  to- 
gether is  ornamented  with  taffeîs  of  ^old  thread 
for  fine  goods,  filch  as  cloths,  cambrics,  muflins, 
or  of  filk  of  different  colours  for  more  common 
goods.  With  regard  to  coarfe  goods,  it  is  ufual 
to  knot  the  firings  together  in  the  front  part  of 
the  fold. 

I mull  here  obferve,  that  piece  goods  lofe  in 
their  length  by  bleaching  about  one  ell,  or  an 
ell  and  a quarter  in  twenty-five,  according  t# 
their  quality  ; and  this  lofs  is  reflored  to  them 
again  by  the  lafl  dreffings  here  defcribed. 

With  regard  to  the  lofs  of  weight  which 
threads  undergo,  it  depends  much  on  the  rot- 
ting of  the  flax,  according  as  it  has  been  more  or 
lefs  perfeët.  The  linen  threads  of  Flanders  and 
Artois,  for  example,  which  are  rotted  in  water, 
do  not  lofe  more  than  20  per  cent  \ whereas 
thofe  of  Picardy,  of  which  the  rotting  in  water 
is  fo  far  from  fufficiently  walking  the  thread, 
that  it  acquires,  on  the  contrary,  a degree  of  im- 
purity from  the  earth  on  which  it  repofes,  in  ad- 
dition to  that  which  is  detached  in  the  courfe  of 
time  by  the  maceration,  which  its  external  part 
has  undergone,  lofe  more  than  one  fourth  of  their 
weight,  generally  fpeaking,  Coarfe  threads  na- 
turally 
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turally  lofe  more  than  others.  In  general  the 
lofs  may  be  eftimated  at  twenty-five  or  thirty 
per  cent,  and  eighteen  or  twenty-five  for  thofc 
of  middling  quality.  With  regard  to  cotton 
threads,  the  lofs  is  fcarcely  three  or  four  per 
cent.  Cotton  piece-goods  may  lofe  more  in 
proportion,  on  account  of  the  dreffing  which 
was  added  to  their  weight,  and  which  mull  firft 
be  difl'olved,  and  taken  out  of  the  cloth,  before 
it  can  be  prepared  for  the  difcolouring  or 
bleaching  procefs. 

Having  treated  of  the  ordinary  dreffings  ufed 
in  France,  I think  that  the  reader  will  receive, 
with  pleafure,  fome  account  of  the  fingeing, 
particularly  ufed  by  the  Englifh  for  light  cotton 
goods.  Every  one  knows  that  muflinets  are 
ftriped,  plain,  and  fpotted  : muffins  are  more 
beautiful  in  proportion  as  they  are  lefs  downy, 
or  covered  with  fibres  of  the  cotton  wool.  On 
this  account  the  Englilh,  who  are  likewife  at- 
tentive to  ufe  cotton  of  long  ftaple  for  thefe 
goods,  take  the  greateft  care  to  render  them  as 
fmooth  as  poffible  ; this  may  be  obferved,  par- 
ticularly in  their  frame-work,  and  other  cotton 
goods,  of  which  the  beauty  of  the  bleaching  is 
the  mor<*  confpicuous,  in  proportion  as  the  fur- 
face  of  the  article  is  fmoother,  or  lefs  covered 
With  the  light  down,  which  is  obfervable  an 
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all  the  articles  of  cotton  when  firfl  manu- 
factured. 

I have,  therefore,  prefumed,  that  my  country- 
men will  learn  with  pleafure  how  the  Englilh 
manufacturers  contrive  to  take  off  all  this  down, 
which  on  a beautiful  and  fine  piece  of  cloth  is 
Angularly  hurtful  to  the  refleftion  and  bright- 
nefs  of  the  white  colour  it  has  received.  With 
this  view  I have  given  a drawing  of  the  machine 
ufed  for  this  dreffing.  See  Plate  VIII.  figs.  5 
to  10,  and  the  defeription.  It  will  be  fufficient 
to  obferve  in  this  place,  that  after  having  fewed 
the  muffins  to  the  coarfe  cloths,  which  are 
nailed  upon  two  rollers,  with  handles  to  flretch 
them,  they  are  rubbed  with  a brufh  to  raife  the 
down.  The  brufh  is  paffed  once  or  twice  ovey 
the  face  of  the  piece,  after  which  a bended  bar 
of  iron,  more  or  lefs  ignited,  is  fpeedily  and 
lightly  paffed  over  the  upper  furface.  This  bar, 
according  to  its  degree  of  heat,  is  paffed  two  or 
three  times  over  the  fame  place,  and  after  it  has 
been  repeatedly  moved  along  one  border,  it  is 
infenfibly  moved  towards  the  other.  When 
the  down  of  this  firft  length  is  well  cleared  off, 
which  is  obferved  by  looking  allant  upon  the 
furface  of  the  piece,  a new  portion  is  ftretched, 
by  rolling  another  part  of  the  piece,  which  is  to 
be  treated  as  before. 


Piece- 
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Piece-goods  which  are  intended  to  produce 
an  effea  on  both  fides,  are  finged  on  the  back 
3S  well  as  the  face,  but  more  flightly  on  the 
former  than  the  latter.  It  is  neceffary  to  have 
at  lea  ft  two  or  three  irons,'  one  of  which  is  to 
be  heated,  while  the  other  is  in  ufe  ; and  the 
greateft  precaution  muft  be  had  to  make  them 
very  clean  previous  to  each  time  of  ufing  ; this 
is  done  upon  a rag,  or  a fine  grained  fand-ftone, 
when  they  are  taken  out  of  the  furnace  in  which 
they  were  heated.  This  attention  is  neceffar) , 
for  fear  fome  greafy  fubftance,  or  tallow,  might 
attach  itfelf  to  the  face  of  the  iron,  and  burn, 
or  penetrate  the  piece.  The  irons  may  be 
heated  indifferently  with  turf  or  pit-coal,  as 
well  as  with  wood. 

Cotton  cloths,  or  muffin,  which  are  rendered 
even  and  fmooth  by  this  method,  immediately 
acquire  by  this  treatment,  which  is  always  per- 
formed at  the  commencement  of  the  bleaching, 
a brown  tinge  fimilar  to  that  exhibited  by  linen 
burned  in  ironing,  but  this  colour  moftiy  difap- 
pears  at  the  firft  or  fécond  immerfion,  without 
any  intermediate  lixiviation. 

This  management  with  regard  to  cotton 
goods,  or  muflins,  is  equally  applicable  to  li- 
nens, though  thefe  are  lefs  fubjeft  to  the  downy 
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covering,  on  account  of  the  length  of  the  flaplo 
of  which  they  are  compofed. 

It  is  very  polfible  to  ufe  the  fame  procefs 
with  backings,  night-caps,  and  other  fine  knit 
works  in  cotton,  capable  of  being  rendered 
more  valuable  by  their  clear  white  colour, 
which  always  feduce  the  confumer,  who  is,  for 
the  moft  part,  lefs  attentive  to  the  quality  of  the 
merchandize  than  its  external  appearance  But 
I have  already  remarked,  that  the  mechanifm 
to  difpofe  knit,  or  frame-worked  goods,  to  re- 
ceive the  fingeing,  ought  to  be  different  from 
that  of  piece-goods,  and  appropriated  to  the 
form  of  the  object. 

There  is  another  method  alfo  of  fingeing  cot- 
ton goods  and  muffins,  namely,  by  fpirit  of 
wine  ; but  this  method  never  operates  with  the 
fame  fmoothnefs  and  equality  as  the  red-hot 
iron,  and  is  alfo  much  lefs  expeditious.  Never- 
thelefs,  as  it  may  be  ufeful  and  applicable  to 
pertain  goods,  the  reader  may  confult  Plate  VI. 
fig.  i and  2,  where  I have  defçribed  the  ma- 
chine which  may  be  ufed  for  this  purpofe.  I 
peed  only  remark,  that  inftead  of  the  box 
which  contains  the  hot  embers,  another  muft 
be  placed,  containing  a row  of  wicks  for  burn- 
ing fpirit  of  wine.  One  man  is  fufficient  to  at- 
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tend  and  direft  this  method,  as  well  as  the 
former  ; and  the  fpirit  of  wine  made  ufe  of  may 
be  mixed  with  a certain  proportion  of  brandy. 
Or  otherwife  it  may  be  lowered  in  its  ftrength, 
as  the  operator  may  find  belt  fuited  to  his  pur- 
pofe» 
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CHAP.  XIV, 

Concerning  Proof  Liquors* 

J3y  proof  liquors,  I underftand  all  thofe  co- 
loured fluids,  which  are  extra&ed  from  vege- 
tables by  deco&ion  or  fermentation,  and  which, 
when  mixed  with  the  oxygenated  muriatic 
acid,  are  more  or  lefs  changed,  according  as 
the  one  or  the  other  liquors  is  more  or  lefs 
concentrated  : thefe  vegetable  fluids,  accord- 
ing to  the  degree  of  alteration  which  they 
undergo,  are  of  ufe  to  afcertain  the  ftrength, 
and  more  particularly  to  afford  a judgment  of 
the  ufe  to  which  the  muriatic  acid  may  be  ap- 
plied, when  after  having  been  prepared  accord- 
ing to  the  direftions  already  pointed  out,  it 
has  been  applied  to  one  or  more  immerfions. 
It  is  true,  indeed,  that  this  acid  might  be  more 
concentrated  by  putting  lefs  water  into  the 
pneumatic  veffeJ,  or  by  increafing  the  dofes  of 
the  ingredients  ; but  this  would  afford  no  ad- 
vantage excepting  for  the  purpofe  of  carrying 
it  from  place  to  place,  or  for  the  more  fpeedy 
bleaching  of  coarfe  goods,  or  other  obje&s  of 
the  fame  quality  5 fuch  as  towel  pieces,  coarfe 
, * thread. 
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thread,  twills,  and  the  like,  of  which  there  is 
no  reafon  to  fear  an  alteration  in  their  texture. 
For  every  other  merchandize  of  a fine  quality, 
it  is  always  prudent  to  dilute  the  acid  in  a cer* 
tain  proportion  for  its  moft  advantageous  appli- 
cation. 

A folution  of  one  part  of  indigo  in  eight 
parts  of  fulphuric  acid,  is  particularly  pointed 
out  by  Berthollet  as  having  been  ufed  by  De 
Croifille  at  Rouen.  This  preparation  differs 
from  a folution  of  Saxon  blue  in  no  other  re- 
fpe£t  than  that  this  laff  is  made  with  one  part 
of  indigo  to  four  parts  of  the  fulphuric  acid. 
Either  of  thefe  compofitions  may  be  digefted 
in  a matras,  or  limply  in  an  apothecary  s phial, 
placed  on  a water  or  fand  bath,  or  in  hot  alhes  : 
at  the  expiration  of  feveral  hours  part  of  the 
indigo,  previoufly  pounded  and  fifted  through 
fdk,  becomes  diffolved.  This  folution,  which 
is  of  a very  deep  and  denfe  blue,  is  to  be  gently 
poured  by  inclination  into  an  appropriate  veffel, 
after  which  it  is  to  be  diluted  with  water,  until 
it  marks  one  degree  below  zero  on  the  areo- 
meter of  Moffy.  In  this  ftate  it  forms  a proof 
liquor,  of  which  three  parts  will  be  rendered 
colourlefs  by  one  feventh  or  eighth  part  of  oxy- 
genated muriatic  acid,  compofed  in  the  manner 
before  defcribed.  This  liquor  may  be  meafured 
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in  the  cap  of  the  cafe  of  the  areometer,  and 
then  poured  into  a glafs  cylinder,  which  is  gra- 
duated and  Hands  upon  a foot.  See  Plate  IX. 
fig.  io  and  ii. 

1 have  thought  proper  in  this  place  to  men- 
tion the  kind  of  meafure  which  is  made  ufe  of 
in  this  proof,  becaufe  the  degree  of  ftrength  in- 
dicated by  the  fluid  is  very  frequently  different 
when  the  oxygenated  muriatic  acid  is  poured 
into  a veffel  of  a different  diameter.  It  is  there- 
fore effential  to  ufe  the  fame  meafure  conftantly* 

It  muff  be  obferved,  that  the  oxygenated 
acid  may  be  ufed  to  advantage,  as  a fécond 
bath  for  linen  goods,  already  in  the  progrefs  of 
bleaching,  or  as  a firff:  bath  for  cotton  goods, 
from  the  time  its  ffrength  is  fuch,  that  one 
jingle  half  part  of  the  acid  is  required  to  render 
three  parts  of  the  blue  fluid  colourlefs,  until 
that  ftate  in  which  it  requires  one  entire  part  of 
the  latter  to  difcolour  three  of  the  blue.  When 
the  bath  is  weakened  to  this  degree,  it  is  no 
longer  applicable  but  to  the  preparation. 

Neverthelefs,  if  there  be  a certain  quantity 
on  hand,  it  may  be  ufed  for  fteeping  and  prepa- 
ration, in  cafe  there  is  time  for  fuch  goods  as 
are  either  cleared  or  uncleared  ; for  though  the 
acid  be  fo  weak  that  it  does  not  feem  capable 
of  bjeaçhing,  neverthelefs  it  will  acf  in  process 

of 
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of  time,  as  long  as  it  is  capable  of  difcolouring 
the  proof  liquor.  For  I have  many  times  re- 
marked, that  however  weak  the  preparation 
mav  be  in  which  the  piece  is  thus  immerfed, 
the'  white  colour  of  this  laft  does  not  fail  to  be 
very  perceptibly  forwarded,  when  it  comes  to 
be  again  fubjefted  to  the  àaion  of  a newly-pre- 
pared and  ftrong  bleaching  liquor.  This  ex- 
haufted  fluid  muft  not,  therefore,  be  rejected, 
even  though  one  whole  mes  fare  fliould  be  re- 
quired to  difcolour  one  meafure  of  the  blue  flo- 
tation of  indigo,  with  which  it  may  be  mixed- 
In  this  manner  trials  may  be  made  to  afeertain 
its  ftrength,  as  foon  as  it  is  weakened  to  that 
degree  that  three  parts  of  the  blue  liquor  are 
difcoloured  by  one  of  the  acid.  The  operator 
cannot  pay  too  much  attention  to  the  total  ex- 
haufting  of  the  power  of  the  bleaching  liquor, 
fince,  upon  the  whole,  thofe  weak  flotations  may 
be  very  profitably  applied  in  a well-regulated, 
manufa&ory.  When  the  liquor  of  the  bath  no 
longer  a£ts  upon  the  proof  liquor,  it  is  entirely 
exhaufted  of  the  oxygenated  muriatic  acid, 
though  it  Hill  preferves  a peculiar  odour,  which 
is  not  difagreeable  ; it  then  confifts  of  the  com- 
mon muriatic  acid  diluted  with  water,  if  it  be 
the  refidue  of  a bath  of  the  odorant  muriatic 

acid  ; but,  if,  on  the  contrary,  the  fluid  be  tne 
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refidue  of  the  oxygenated  muriatic  acid  without 
fmell,  it  contains  Iikewife  a combination  of  that 
âcid  with  pot-afh.  In  either  cafe  the  fluid  may 
be  thrown  away,  if  the  operator  is  not  aware  of 
any  peculiar  purpofe  to  which  it  may  be  ap- 
plied ; if  he  has  fuch  a purpofe  in  view,  he  may 
referve  it  either  for  that  obje£t,  or  for  rinfing 
fuch  goods  as  are  already  bleached,  and  have 
pafled  through  the  laft  lees,  as  has  before  been 
remarked,  for  which  laft  purpofe  it  appears 
preferable  to  common  water. 

The  tin&ure  of  cochineal  may  be  ufed  as  à 
proof  liquor,  according  to  the  information  given 
in  the  annals  of  chemiftry.  It  is  equally  valuable 
with  the  Saxon  blue,  and  even  made  with  lefs 
trouble;  nothing  more  being  required  than  to 
boil  a fmall  quantity  of  the  cochineal,  firft 
crufhed  in  a marble  or  glafs  mortar,  or  ftrongly 
rubbed  between  the  fingers;  the  decoQion  muft 
then  be  filtered  through  cloth,  or  blotting-paper, 
upon  which  it  muft  be  poured  flightly  by  inclin- 
ing the  veffei,  in  order  that  the  remains  of  the 
infeft  may  be  feparated  from  the  fluid. 

Two  parts  of  the  tinfture  of  cochineal  diluted 
with  water  to  half  a degree  below  zero,  require 
two  parts  of  the  muriatic  acid  without  fmell, 
at  the  fame  degree  as  that  which  is  neceflary  to 
render  the  blue  proof  liquor  colourlefs.  The 

tindlure 
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tîn&ure  of  cochineal  becomes  converted  to  a 
yellow  colour. 

It  may  here  be  remarked,  that  the  violet  li- 
quor of  Javelle  concentrated  to  four  degrees  of 
pot-afh  below  zero,  requires  no  more  parts  to 
difcolour  three  parts  of  the  blue  before  de- 
fcribed,  than  are  required  of  oxygenated  muri- 
atic acid  to  difcolour  the  fame  quantity  of  blue  ; 
but  the  liquor  of  Javelle  bleaches  more  fpeedily 
and  uniformly. 

The  tincture  of  turnfole  may  alfo  be  ufcd 
with  no  lefs  advantage  than  cochineal,  and  is 
prepared  in  the  fame  manner  ; and,  laftlv,  the 
tin£ture  of  beet-root,  and  even  wine  itfelf, 
may  be  ufed  with  equal  convenience,  if  other 
vegetable  tinftures  and  decoftions  be  not  at 
hand.  The  juice  of  acacia  and  currants  are  alfo 
fufceptible  of  affording  the  fame  indications. 

With  regard  to  the  colours  which  the  differ- 
ent tinftures  allume,  they  are  as  follows  : 

The  Saxon  blue,  or  folution  of  indigo  in  the 
fulphuric  acid,  becomes  a yellow,  more  or  lefs 
inclining  to  fawn  colour,  whether  it  be  mixed 
with  the  oxygenated  muriatic  acid  wdth  fmell 
or  without.  Its  tint  becomes  deeper  in  pro- 
portion as  the  blue  is  more  intenfe. 

The  tinfture  of  cochineal  affumes  an  orange 
colour. 
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Red  wine  of  Macon  acquires  an  opal  colour  ; 
the  infufion  of  turnfole  becomes  of  a light 
amber  colour  with  either  of  the  acids,  prepared 
in  the  manner  recommended  in  this  treatife  ; I 
have,  neverthelefs,  obferved,  that  it  does  not 
change  with  the  fluid  called  the  lixivium  of 
Javelle  (leffive  de  Javelle)  y which  neverthelefs 
caufes  a flight  effervefcence  with  vinegar. 

It  is  very  eafy  for  the  operator  to  regulate  hi9 
procefs  with  regard  to  every  kind  of  tincture  or 
infufion,  which  he  may  find  it  moft  convenient 
to  ufe,  whether  of  woods  or  roots,  according  to 
the  preparations  I have  laid  down  for  cochineal 
and  indigo.  The  latter  folution  may  be  pre- 
pared without  the  afliftance  of  heat,  as  follows. 
After  having  poured  the  proper  quantity  of  ful- 
phuric  acid  into  an  earthen  or  ftone  ware 
bottle,  the  pounded  and  fifted  indigo  is  poured 
in,  and  ftrongly  agitated  by  the  hand  for  an 
hour,  which  is  a fufllèient  time  for  the  clots  of 
indigo,  which  are  fprmcd  either  at  the  furface 
of  the  acid,  or  on  the  fides  of  the  bottle,  entirely 
to  disappear  : during  this  agitation  a ftrong 
effervefcence  takes  place  in  the  fluid.  The  in- 
digo, when  well  fliaken,  and  penetrated  by  the 
acid,  is  foon  diflolved,  but  it  ufually  requires 
half  an  hour  for  that  purpofe.  This  portion  of 
time  is  applicable  to  two  ounces  of  indigo  in 

one 
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pound  of  the  fulphuric  acid.  To  this  quantity 
of  acid  half  a glafs  of  water  may  be  added.  I 
am  convinced  by  experience,  that  this  addition 
renders  the  adlion  of  the  acid  upon  the  blue 
more  fpeedy. 
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CHAP.  XV. 

The  Methods  of -remedying  fuch  Accidents  as  happen 
during  the  Crnrfe  of  Bleaching . 

Th  E accidents  likely  to  happen  in  the 
courfe  of  bleaching,  may  be  diftinguifhed  into 
accidents  of  the  diftillationy  accidents  of  the  immer- 
fion  in  the  alkaline  or  acid  liquor,  and  accidents 
of  the  drefing.  I (hall  give  a fhort  account  of 
thefe  three  claufes  of  accidents,  and  at  the  fame 
time  point  out  their  remedies. 

Accidents  in  the  diftillation.  The  principal  ac  - 
cident which  is  capable  of  interrupting  the  diC 
tillation,  is  when  the  lutes  of  the  adopter  fuffer 
the  gas  to  efcape.  The  moft  fpeedy  remedy,  in 
this  cafe,  to  prevent  the  exhalation  of  the  acid, 
which  cannot  be  retained  but  with  great  diffi-. 
culty,  feldom  for  any  length  of  time,  and  then 
very  imperfeftly,  in  confequence  of  its  great 
expanfion  ; the  fhorteft  method,  I fay,  at  leaft 
if  the  diftillation  be  not  near  its  conclufion,  is 
to  remove  the  fire  immediately  from  beneath 
the  capfule  of  the  retort,  and  to  fuffer  this  laft 
to  cool  for  a certain  time,  by  raifing  it  a little  in 
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its  fand-bath.  If  it  be  not  poflible  to  take  it 
out  of  the  furnace,  together  with  its  capfule,  on 
account  of  the  heat,  or  its  flicking  too  faft,  the 
adopter  muft  be  unluted  from  the  funnel  of  the 
leaden  tube,  and  the  aperture  of  this  tube  clofed 
with  a cork,  or  lute,  to  prevent  the  gas  of  the 
pneumatic  veffel  from  evaporating;  after  which 
the  retort  muft  be  raifed,  and  placed  gently 
upon  a bag  of  ftraw,  or  on  coarfe  cloths  folded 
together;  and  then  holding  the  retort  by  its 
neck,  near  the  flexure,  the  adopter  muft  be  en- 
tirely unluted,  by  twilling  it  round  and  drawing 
it  off.  The  orifice  of  the  neck  of  the  retort  is 
then  to  be  clofed  with  a cork  ftopper,  but  not 
fo  clofely  but  that  a very  fmall  portion  of  gas 
may  be  fuffered  to  efcape,  for  fear  of  an  ex- 
plosion. The  ftopper  of  the  neck  may,  for 
greater  fafety,  be  flightly  raifed.  This  precau- 
tion is  neceffary,  on  account  of  the  great  ex- 
pansion of  the  muriatic  acid  gas.  The  old  lute 
muft  then  be  taken  off,  as  well  from  the  adopter 
as  the  retort,  and  the  places  to  which  they 
were  applied  muft  be  well  cleaned,  in  order  to 
receive  frefli  lute,  after  having  carefully  wiped 
off  the  moifture  with  a cloth  or  a fponge.  If 
the  lute  which  comes  off  be  ftili  good,  it  may 
be  kneaded  again,  adding,  if  required,  a fmall 
N'fc  quantity 
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quantity  of  boiled  oil,  of  it  may  be  mixed 
with  new  lute,  if  it  be  burned  or  decompof- 
ed.  This  decompofition  in  the  fat  lute  may 
be  known  by  the  white  or  reddifh  colour 
which  it  acquires,  and  the  facility  with  which 
it  breaks,  on  account  of  its  having  loft  the  glu- 
ten which  afforded  it  that  toughnefs  and  tena- 
city, on  which  its  goodnefs  chiefly  depends. 

With  regard  to  the  lute  of  linfeed  cake,  it 
muff,  in  almoft  every  cafe,  be  totally  renewed, 
particularly  when  internally  applied,  becaufe  the 
heat  hardens  it  too  much  to  admit  of  its  being 
kneaded  again,  with  any  moderate  degree  of 
facility  ; the  decompofition  of  this  lute  is  known 
by  the  yellow  colour  it  acquires,  and  the  con- 
traction it  undergoes  from  the  effeft  of  the 
heat.  The  lutes  being  kneaded  to  a proper 
confidence,  and  duly  placed  according  to  the 
dire£tions  laid  down  in  Chap.  IV.  the  adopter 
is  to  be  fixed,  previoufly  removing  the  ftopper 
from  the  mouth  of  the  retort,  and  placing 
another  in  that  of  the  finall  end  of  the  adopter, 
to  prevent  any  inconvenience  from  the  vapour 
which  might  iffue  out  during  the  time  of  fixing 
it.  This  vapour  is  likewife  condenfed  within 
the  adopter,  in  confequence  of  its  coldnefs. 
The  retort  is  then  to  be  placed,  as  before,  on  the 
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furnace,  the  adopter  uncorked,  and  its  beak 
luted  into  the  tube  of  lead  ; after  which,  the 
fire  is  to  be  replaced  beneath  the  capfule,  and 
the  diftillation  very  fpeedily  recommences,  and 
proceeds  as  ufual.  This  operation  is  a work  of 
fome  delicacy  ; it  requires  to  be  performed  with 
fpeed,  and  great  care  muft  be  taken  while  plac- 
ing the  lutes  and  the  adopter  in  their  proper 
fituations,  to  (land  always  in  fuch  a pofition,  that 
the  current  of  the  external  air  may  drive  the 
vapour  from  the  operator  himfelf. 

If  the  accident  here  defcribed  fhould  take 
place  towards  the  end  of  the  diftillation,  as  it 
may  fometimes  happen,  in  confequence  of  the 
ftrong  heat  which,  at  that  time,  may  foften  the 
lutes,  it  will  be  fufficient  if  the  fire  be  taken 
from  beneath  the  capfule.  The  diftillation 
foon  ceafes  when  this  is  done,  particularly  if 
care  be  taken  to  condenfe  the  gas,  by  the  pru- 
dent application  of  wet  cloths  on  the  neck  of 
the  retort,  as  well  as  the  adopter. 

This  inconvenience  would  not  tal*e  place,  if 
the  workmen  in  thofe  glafs-houfes  which  are 
principally  employed  in  the  fabrication  of  chy- 
mical  veffels  could  make  retorts  with  necks  re- 
curved in  the  form  of  the  adopter.  Thefe  kind 
of  veffels  maybe  affiduoufly  fupplied  by  making 
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ufe  of  a tube  of  lead,  fo  formed  as  to  ferve  infteaJ 
of  the  adopter,  as  I have  already  obferved,  with 
regard  to  the  tubulated  bottles  or  bodies  *.  If, 
by  accident,  the  lute  which  is  adapted  fhould 
fail,  or  fuffer  the  gas  to  pafs  through,  it  may 
eafily  be  flopped,  by  applying  new  lute  to  the 
place  of  junflion.  Inftead  of  the  leaden  tube, 
we  may  fubftitute,  with  dill  greater  convenir 
ence  (the  danger  of  breaking  excepted),  a tube 
of  glafs,  of  which  the  end  neared  the  bottle,  or 
tubulated  body,  fhould  be  ground  with  emery. 
By  thefe  means  there  would  be  no  application 
pf  lute,  and  confequently  no  danger  to  be 
feared  with  regard  to  the  filtration  of  the  gas, 
the  efcape  of  which  is  eafily  perceived  by  the 
fmell  w7hich  diffufes  itfelf  through  the  work- 
shop, and  is  more  particularly  perceived  when 
the  nofe  is  applied  near  the  veflels,  or  the  lute, 
But  as  this  laft  method  of  difcovering  the  place 
where  the  lute  has  failed  may  be  attended  with 
the  mod  ferious  confequences,  if  the  greateft 
precaution  be  not  ufed,  it  is  more  prudent  to 
apply  an  open  bottle  of  ammoniac  near  the 

* This  laft  method  appears  to  me  preferable  to  every 
pther  ; becaufe  it  requires  only  a flight  attention  to  the  lute, 
and  can  never  produce  thole  dangers  which  arife  ffom  the 
pfe  of  retorts. — C. 

fufpe&ed 


Cottons , Thread 183 

fufpefted  place  ; at  the  inftant  that  it  is  pre- 
sented, a white  fume  is  formed,  which  immedi- 
ately points  out  the  defective  fpot.  The  bottle 
mull  be  prefented  above  the  current  of  air, 
which  takes  place  near  the  lute,  or  in  the  work- 
fliop.  If  this  precaution  be  not  attended  to,  the 
operator  might  be  induced  to  remove  a good 
lute,  inftead  of  one  which  was  really  defe&ive. 

On  the  other  hand,  if  in  the  courfe  of  the  dis- 
tillation, and  for  want  of  keeping  up  the  heat,  the 
fluid  in  the  pneumatic  veflel  fliould  be  abforbed 
and  rife  into  the  diftilling  apparatus,  it  is  necef. 
fary  the  inftant  it  is  perceived  to  withdraw  for  a 
moment  theftopper  out  of  the  neck  of  the  retort, 
where,  as  I have  already  had  occafion  to  obferve, 
the  abforption  inftantly  ceafes.  Neverthelefs,  if 
for  want  of  being  obferved  in  time,  the  water 
fliould  rife  fo  far  as  partly  to  fill  the  retort,  or 
body  (for  it  never  entirely  fills  it),  the  diftillation 
will  be  flopped,  from  the  coldnefs  of  the  water, 
and  its  too  great  quantity.  The  fhorteft  remedy* 
is  to  draw  out  the  excefs  of  water,  which  is  thus 
introduced  into  the  diftilling  veflel,  by  the  aflift- 
ance  of  a glafs  pump,  or  fyphon,  and  afterwards 
to  heat  the  fame  veflel,  firft  returning  the  water 
into  the  pneumatic  veflel,  if  thought  expedient  ; 
but  if  the  diftillation  be  properly  attended  to, 
tflis  accident  can  never  happen, 
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Accidents  in  the  lixiviations  and  immerfions.  I 
place  the  accidents  arifing  from  thefe  two  opera- 
tions in  the  fame  clafs,  becaufe  they  can  fcarcely 
take  place,  but  by  the  joint  operation  of  both. 

Any  article  which  is  badly  cleared  of  the  lixi- 
vium, and  afterwards  immerfed  in  the  oxygenat- 
ed muriatic  acid,  becomes  almoft  immediately 
of  a nankeen  colour,  particularly  in  the  folds, 
either  in  fpots  where  certain  parts  have  not  been 
fufficiently  rinfed,  or  elfe  the  colour  is  general, 
if  the  whole  has  not  been  well  rinfed. 

The  fame  accident  happens  if  foot  has  fallen 
on  the  linen  or  thread.  The  difference  is  Am- 
ply in  the  colour,  which  approaches  more  to 
brown.  Thefe  colours  are  capable  of  becoming 
more  and  more  deep  if  the  mifmanagement  be 
not  remedied  as  foon  as  perceived,  and  that  be- 
fore the  goods  are  fubje£ted  to  other  immerfions 
in  the  alkaline  lees,  or  of  the  oxygenated  muria- 
tic acid.  The  fame  acident  is  to  be  expected, 
if  the  goods,  though  white  at  the  time  of  their 
immerfion,  are  fuffered  to  remain  too  long  in  the 
bleaching  liquor.  This  does  not  fail  to  happen, 
particularly  if  the  articles  which  are  fuffered  to 
remain  even  in  a weak  folution,  are  kept  in  that 
fiate  the  whole  night.  The  next  day  they 
are  found  to  be  yellow,  or  charged  writh  lix- 
ivium. 
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The  remark  which  has  here  been  made,  con- 
cerning the  nankeen  colour,  takes  place  alfo 
with  regard  to  thofe  articles  which,  though  white, 
have  been  immerfed  in  an  exhaufted  lixivium 
or  lees  which  have  been  ufed  feveral  fuccefiive 
times  for  the  immerfion  of  goods  taken  out  of  a 
ftrong  muriatic  acid,  without  previous  rinfing* 
Thefe  articles,  when  taken  out  of  fuch  exhaufted 
lees,  and  plunged  into  a new  acid  folution,  un^ 
dergo  a change  even  though  they  may  have  been 
properly  rinfed.  I muft  in  this  place  remark, 
that  a lixivium  may  be  exhaufted  in  confequence 
of  its  combination  with  the  muriatic  acid  from 
the  goods  which  are  plunged  in  it,  though  they 
may  have  been  prefied  or  wrung  at  the  time  of 
taking  them  out  of  the  acid.  Such  exhaufted 
lees  may,  neverthelefs,  indicate  a certain  degree 
of  ftrength  by  the  areometer,  though  in  fad: 
they  do  not  poftèfs  it. 

The  only  method  of  remedying  thefe  acci- 
dents confifts  in  the  ufe  of  water,  flightly  acidulatr 
ed  with  fulphuric  acid,  no  matter  whether  cold 
or  hot, but  the  hot  folution  operates  more  fpeed- 
lly.  The  fpotted  or  tinged  goods  are  to  be  foak- 
<ed  in  this  water  for  a few  minutes,  or  a quarter 
of  an  hour,  accordingly  as  the  colour  may  be 
jnore  or  lefs  deep,  in  confequence  of  a feries  of 
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lixiviations  or  immerfions,  more  or  lefs  repeated. 
In  this  fltuation  the  offenfive  colour  is  feen  al- 
rnofl  immediately  to  difappear. 

Intlead  of  making  a fulphuric  folution  ex- 
prefsîy  for  that  purpofe,  that  which  has  ferved 
for  the  dreffing  may  anfwer  very  well  : neither 
of  thefe  need  be  Wronger  than  has  been  there 
direâed,  unlefs  the  goods  be  confiderably  charg- 
ed with  colour,  and  there  be  a great  quantity 
to  immerfe  at  once.  The  acidulated  water  is 
tried  by  the  areometer,  and  if,  in  confequence 
of  having  been  ufed,  it  lhould  not  be  fufficiently 
ftrong,  it  may  be  reftored  by  adding  the  requifite 
quantity  of  acid  for  that  purpofe.  It  is  necef- 
fary  when  any  new  acid  is  poured  in,  to  mix 
it  well  with  the  water  before  any  goods  are 
immerfed  therein. 

It  mull,  in  this  place,  be  obferved,  that  though 
the  thread  and  piece-goods  may  become  charg- 
ed with  a foreign  colour,  in  confequence  of 
the  accidents  here  pointed  out,  both  thefe  arti- 
cles are  frequently  very  well  bleached  at  the 
under  furface.  It  is  even  a proof  that  the  muri- 
atic acid  has  operated  effe£tually,  in  caufing  the 
lixivium  to  produce  fuch  an  effe£i  : but  thefe 
acidents  are  difficult  to  be  obferved  on  objefts 
fimply  cleared,  or  in  the  crude  date.  In  the 

latter 
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latter  cafe,  a permanency  of  the  original  colour 
may  alone  fhevv  the  neceftity  of  ufing  the  fui- 
phuric  acid,  particularly  when  the  lees  and  the 
muriatic  acid  which  have  been  ufed  are  not  at 
all  exhaufted. 

Accidents  attending  the  preparation  or  dr  effing.  When 
the  piece-goods  are  immerfed  in  a folution  of 
foap,  after  having  been  taken  out  of  the  fulphu- 
ric  acid,  while  they  are  hill  too  ftrongly  acidulated, 
or  if  inftead  of  rinfing  them  they  be  immediately 
conveyed  from  the  acid  into  the  folution  of 
foap,  this  laft  folution  is  fubjeft  to  curdle,  or 
become  immediately  decompofed;  whence  the 
operator  has  the  mortification  to  obferve  the 
whole  furface  of  the  goods  covered  with  an 
infinite  number  of  fmall  fpotsof  oil,  in  the  form 
of  clots,  of  a yellowifh  colour,  and  very  tenacious, 
particularly  on  ftockings  or  cotton  goods,  be- 
caufe  they  incorporate  as  it  were  with  the  nap 
or  texture  of  the  goods  : they  difappear  in  con- 
fequence  of  much  walking  or  rinfing.  I muff 
particularly  'mention  an  accident  which  ma  y' 
happen  to  any  one,  namely,  that  of  placing  by 
miftake  ftockings  or  other  bleached  objets, 
which  have  received  their  firft  treatment  in  the 
folution  of  foap,  upon  articles  which  have  been 
expofed  to  the  vapour  of  fulphur.  I have  placed 
ftockings  upon  gauze,  which  had  been  whitened 
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by  fulphur,  and  found  that  after  they  had  re-* 
mained  in  this  fituation  for  the  courfe  of  a night, 
they  became  entirely  of  a brown-red  at  the 
placé  of  contact.  They  appeared  as  if  burnt 
or  marked  with  an  hot  iron.  This  colour,  which, 
no  doubt,  was  produced  by  the  combination  of 
the  volatile  fulphuric  acid,  with  the  alkali  of 
the  foap,  with  which  the  (lockings  were  (till 
impregnated  to  a certain  degree,  immediately 
difappeared  upon  expofing  them,  firft,  to  the 
aftion  of  a bath  of  the  odorant  oxygenated  mu- 
riatic acid,  and  afterwards  to  another  of  water, 
flightly  acidulated  with  the  fulphuric  acid. 

Every  fait  with  excefs  of  acid,  fuch  as  the; 
fait  of  forrel,  removes  the  ruddy  fpots  here  men- 
tioned with  equal  eafe.  It  is  true,  that  this 
fait  cannot  with  convenience  be  ufed,  on  account 
of  its  dearnefs,  but  the  refidue  of  the  diftilling 
veffels,  that  is  to  fay,  the  water  which  holds  in 
folution  the  refidue  of  the  diflillation  of  the 
oxygenated  muriatic  acid,  is  very  ferviceable  in 
this  procefs,  and  may  be  advantageoufly  ufed 
cither  hot  or  cold,  to  remove  thofe  very  tena- 
cious fpots,  which  are  not  at  all  capable  of 
being  removed  by  foap  or  alkaline  lees. 
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CHAP.  XVI. 


The  Method  of  taking  out  Spo's  of  Rufi  or  Ironmould, 
Tar,  Fruit,  (Vine,  & c. 

Wh  £ N the  fpots  of  oxyde  of  iron,  com- 
monly diftinguifhed  by  the  name  of  ironmould, 
^re  fmall,  they  may  eafily  be  taken  out  with  fait 
of  forrel  in  powder,  laid  upon  the  fpot  itfelf, 
which  is  afterwards  to  be  moiftened  with  a 
fmall  quantity  of  water;  or  the  part  which  is 
fpotted  may  be  fteeped  in  a folution  of  the 
fame  fait.  It  foon  becomes  fainter,  and  at  length 
difappears,  after  which  the  place  muft  be  very 
well  rinfed.  The  fulphuric  acid  may  be  ufe- 
fully  applied  inftead  of  the  fait  of  forrel,  as 
Bertholet  feems  to  affirm  in  his  memoir;  and 
I have  proved  with  fuccefs,  that,  though  the 
fpots  may  penetrate  quite  through  the  cloth,  and 
be  very  broad,  yet  if  they  be  foaked  in  a bath  of 
fulphuric  acid,  either  warm  or  cold,  when  the 
o-oods  are  taken  out  of  the  bath  of  muriatic  acid, 

the 
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the  effe£t  will  be  that  the  fpots  infenfibly  dif- 
appear. If  the  goods  be  of  clofe  texture,  the 
operation  of  the  acid  is  flower  *. 

A. 

With  regard  to  the  fpots  of  ruft  which  are 
frequently  feen  on  thread  or  cotton  ftockings, 
they  are  produced  by  the  needles  of  the  engine, 
and  commonly  difappear  during  the.  dreffing, 
that  is  to  fay,  in  the  bath  of  fulphuric  acid.  The 
fame  obfervation  is  true  of  the  fpots  of  ruft 
which  fometimes  appear  on  the  piece-goods,  in 
confequence  of  their  having  been  in  contaft 
wdth  iron.  In  general,  the  older  any  ironmould 
may  be,  the  more  tenacious  it  is,  and  the  more 
difficult  to  be  effaced  ; but  every  fpot  may  be 
made  to  difappear  in  time. 

It  frequently  happens  that  piece-goods  are 
fpotted  with  tar,  during  their  carriage  by  water, 
in  boats,  where  they  are  liable  to  be  placed 
upon  the  pitchy  parts  of  the  veffels,  or  in  con- 
ta£l  with  tarred  ropes.  Thefe  fpots  may  be 
foon  taken  out,  by  rubbing  them  with  oil  of 
olive,  \Vhich  diffolves  the  tar  ; or  ftill  better,  by 
holding  the  part  in  fpirit  of  wine,  if  this  procefs 
fliould  be  thought  more  convenient.  The  latter 

* The  fait  of  forrel  is  fold  in  London,  in  final  1 boules, 
by  the  perfumers  and  apothecaries,  under  the  name  of  fait 
of  lemon.  The  fulphuric  acid,  as  préfcribed  above,  muft, 
of  courfe,  be  diluted. — T. 
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method  operates  by  the  complete  folution  of 
the  tar. 

With  regard  to  fpots  of  wine,  cyder,  or  any 
kind  of  fruit,  they  may  be  effaced  by  drop- 
ping a few  drops  of  the  oxygenated  muriatic 
acid  upon  them,  which  caufes  them  almoft  in- 
ftantly  to  difappear.  But  there  are  certain  fruits, 
fuch  as  plumbs,  of  which  the  fpots  are  more 
difficult  to  efface  ; they  requiring  one  or  two 
lixiviations.  Thofe  that  are  grey,  or  reddifh, 
at  firft,  affume  a fine  yellow  colour  in  the  muri- 
atic acid,  which  does  not  difappear  during  a 
fubfequent  lixiviation,  but  requires  a fécond 
immerfion  in  the  bleaching  liquor. 

1 muff  not  omit  a fécond  very  fimple  and 
economical  method  to  take  out  every  kind  of 
fpot  occafioned  by  fruits,  fuch  as  ftrawberries, 
goofeberries,  &: c.  It  confifts  in  caufing  the 
lpotted  part  to  imbibe  water,  and  afterwards 
to  burn  one  or  two  common  brimftonfc  matches 
over  the  place  : the  fulphureous  gas  which  is  dif- 
charged  foon  caufes  the  fpot  to  difappear. 

There  is  a kind  of  indelible  fpot  which  is 
produced  from  red  ochre  and  the  charcoal  black, 
with  which  the  weavers  mark  the  turns  of  the 
beam,  in  order  to  afcertain  the  length  of  the 
chain  of  piece  goods.  This  kind  of  mark, 

which 
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which  is  imprefled  on  the  goods  at  equal 
diftances,  is  fo  far  from  being  effaced,  that  it 
feems,  in  fome  meafare,  to  receive  flrength 
from  the  oxygenated  muriatic  acid,  notwith- 
{landing  the  intermediate  aftion  of  the  lees. 


V 
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CHAP.  XVII. 


The  Expence  of  Bleaching  different  Kinds  of  Goods , 
of  Linen , Hemp,  or  Cotton > by  the  oxygenated 
muriatic  Acid,  at  per  Ell , or  per  Bound. 

Before  i proceed  to  give  an  account  of 
the  expence  of  bleaching  any  quantity  of  ells 
or  pounds  of  goods,  by  the  muriatic  acid,  I 
fhall,  in  the  firft  place,  mention  the  prices  of 
the  materials  required  to  make  the  liquor,  either 
with  or  without  fmell,  of  which  I have  before 
defcribed  the  compohtion.  The  prices  are  cal- 
culated according  to  thofe  of  the  articles  to 
be  delivered  at  Abbeville,  in  1791  *. 

The  fulphuric  acid  of  Rouen,  rectified  for 

* I have  not  reduced  the  numbers  in  this  chapter  to  their 
values  in  Englifh  money,  becaufe  the  difference  of  locality 
would,  even  in  that  cafe,  have  rendered  them  of  little  im* 
mediate  utility. 

As  tranflator,  I am  obvioufly  not  at  liberty  to  omit  the 
chapter,  even  if  I were  fo  difpofed.  The  Englifh  prices  of 
the  materials  are  given  in  the  Appendix, — T. 
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the  market  to  66  degrees,  delivered  at  Abbe- 
ville, will  coft  1 1 fols  the  pound,  wholefale. 

Manganefe,  cryftallized  in  needles,  ready  fort- 
ed,  from  Pelletier,  apothecary,  rue  Jacob,  at 
Paris,  8 fols,  retail. 

Grey  muriate  of  foda,  in  the  market  of 
Abbeville,  2 fols,  retail. 

Charcoal,  weighing  five  or  fix  pounds  to  the 
bufiiel,  according  to  the  quality  of  the  wood, 
3 fols,  retail,  per  bufhel. 

Blue  potafh,  of  Dantzick,  or  the  yellow  pot- 
afh,  in  hard  lumps,  of  York,  12  fols,  whole- 
fale. 

Green  or  black  foap,  of  Abbeville,  8 fols, 
retail. 

White  marble  foap,  of  Marfeilles,  bought  at 
Abbeville,  12  fols,  retail. 

The  fack  of  turf,  containing  four  mannes, 
8 fols,  wholefale. 

I fhall  now  fhew  the  expence  of  charging  two 
pneumatic  veffels,  by  two  fucceffive  diftilla- 
tions  with  the  fimple  apparatus,  or  by  one 
diftiUation,  when  he  apparatus  has  two  of 
thefe  veffels,  as  well  with  muriatic  acid  which 
emits  no  fmell,  as  with  that  in  which  the  oda- 
rante  gas.  is  not  detained* 


Expenct 
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Expence  of  two  pneumatic  vejfels  of  the  muriatic 
acid y without  fmell>  made  according  to  the  pro- 
portions prefcribed  in  this  Work. 


Liv.  s.  d. 

Sulphuric  acid,  five  pounds  and  a half  - --306 

Manganefe,  two  pounds  and  a half  - - - - 1 ô o 

Grey  muriate  of  foda,  eight  pounds  ----080 

One  bufhel  of  charcoal  of  wood  ------030 

Workman,  one  day  - - - - - - - - - 1 o o 
Potafh,  two  pounds  and  a half  - *-  --  -1100 

Total  716 


Expence  of  two  pneumatic  vejfels  of  the  odorant 
muriatic  acidy  made  according  to  the  proportions 
prefcribed  in  this  work . 


Sulphuric  acid,  five  pounds  and  a half  « 
Manganefe,  two  pounds  and  a half  - 
Grey  muriate  of  foda,,  eight  pounds 
One  bufhel  of  charcoal  of  wood 
Workman,  one  day  - - ‘ 

Potafh  *••••'- 


Lit),  s.  d 

- 306 

-IOO 

- 080 

- 030 
IOO 
000 


Total  5 11  6 

/ * 


I fhall,  in  the  next  place,  fliew  the  expence 
of  lixiviating,  or  rather  of  boiling,  two  pieces 
of  cloth,  each  feventy-two  ells  long,  of  fuch  a 
degree  of  finenefs,  that  two  ells  in  length,  on  a 
breadth  of  two-thirds,  may  weigh  one  French 
pound  5 or  of  feventy-two  pounds  of  thread, 

o 2 fuch 
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fuch  as  is  commonly  fpun  in  Picardy.  I choofe 
this  kind  of  cloth  in  preference,  as  an  example, 
becaufe  it  feldom  happens  that  coarfer  goods 
are  required  to  be  bleached  even  to  the  ordinary 
white,  which  I mull  be  underftood  to  mean  in 
the  prefent  inftance. 

The  proportion  of  ingredients  for  the  lees  re- 
quired to  fteep  the  feventy-two  ells  of  cloth, 
beforementioned,  or  the  feventy-two  pounds  of 
thread,  are  ten  veflels  of  water,  of  eighteen 
pints  each,  with  about  five  pounds  of  potafh, 
which  gives  a degree  of  ftrength,  marking  rather 
more  than  one  and  a half,  compofed  according 
to  the  dire£tions  in  chap.  VII.  feparately,  and 
in  a fmall  covered  portable  boiler. 

Expert  ce  of  new  leesy  proper  for  one  boiling  of feventy- 
two  ells  of  cloth , or  feventy-two  pounds  of  thread , 
of  middling  quality . 

Li<v . 

Potafli,  five  pounds,  3 livres  - . t 

Turf,  two  mannes,  or  half  a fack,  4 fols  J ^ ^ 

It  remains  to  be  fhewn,  what  may  be  the 
expence  of  bleaching  the  above  feventy-two 
pounds  of  fmgle  thread,  or  feventy-two  ells  of 
cloth.  I have  before  obferved,  that  cloth  of 
middling  finenefs  requires  nearly  four  immer- 
fions,  two  of  which  may  be  made  in  the  muri- 
atic acid  without  fmell,  and  two,  if  it  be 

thought 
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thought  better,  in  the  odorant  acid,  betides 
four  lixiviations  ; and  again,  that  one  pneuma- 
tic vefTel  is  fufficient  for  fixty  pounds  of  thread, 
at  the  firft  immerfion,  and  from  feventy-two  to 
eighty  at  the  fécond.  I fhall  take  feventy-two 
pounds  as  the  middle  term,  between  the  firft 
and  the  laft  immerfions,  which,  as  well  as  the 
lixiviations,  I will  fuppofe  to  be  made  with 
frefh  folutions. 

Li'V.  s. 


Two  pneumatic  veftels,  for  the  two  firft  new  im- 
merfions in  muriatic  acid  without  fmeil  - 14  3 

Two  pneumatic  veflels,  for  the  two  other  immerfions, 

in  the  odorant  muriatic  acid  - - 1 1 3 

Four  new  lixiviations,  or  the  quantity  of  potafti  necef- 

fary  for  that  purpofe  - - - 12  o 

Two  facks  of  turf  - - • - o 16 

One  day’s  work  » » - 10 

Total  39  z 


Hence,  the  pound  of  thread  of  Picardy,  con- 
taining fixteen  ounces,  will  coft  10  fols  10  de- 
niers. With  regard  to  Flanders  thread,  which 
is  cleared  in  water,  the  price  will  not,  at  moft, 
exceed  8 fols,  becaufe  this  article  requires  only 
one  immeriion,  and  a lixiviation  lefs.  Flanders 
thread,  likewife,  as  has  been  remarked,  is  fub- 
ject  to  a lofs  of  no  more  than  twenty  per  cent. 

If  this  calculation  be,  therefore,  applied  to 
the  bleaching  of  common  coarfe  cloth,  two  ells 

03  of 
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of  which  weigh  a pound,  the  ell  will  not 
ceed  5 fols  5 deniers  for  the  bleaching. 

If  it  be,  therefore,  fettled  to  charge  for  the 
thread  of  Picardy,  or  any  other  which  is  cleared 
on  the  grafs,  1 2 fous  the  pound,  or  livre  de 
Marc  ; for  Flanders  thread,  or  any  other,  which 
is  rotted  or  cleared  in  water,  at  10  fols,  upon  an 
average;  and  for  linen  piece-goods,  8 fols  the 
ell,  of  fine  or  middling  quality,  the  manufafturer 
will  find  himfelf  reafonably  paid  for  his  trouble. 
Thefe  are  the  ufual  prices  at  the  moft  celebrat- 
ed bleaching  works  of  Lifle,  Beauvais,  Saint 
Quentin,  Senlis,  Rouen,  Rheims,  &c.  I muft, 
however,  take  notice,  that  the  dreffings  are  not 
reckoned  in  thefe  charges,  which,  with  regard 
to  the  piece-goods,  amount  to  about  2 liards 
per  ell  for  cold  calendering,  and  1 fol  for  hot 
calendering,  including  the  folding,  See.  There 
are  feme  articles  of  which  the  price  of  the 
dreffing  amounts  to  half  that  of  the  bleaching  : 
thefe  are  fuch  as  require  a degree  of  firmnefs, 
by  means  of  ftarch,  gum,  or  other  fimilar  mate- 
rial, with  blue,  which,  in  certain  markets,  and 
with  regard  to  goods  of  a certain  defeription,  is 
favourableto  the  fale. 

The  proper  dreffing  for  thread  amounts  to 
about  1 fol  the  pound,  but  is  the  obje6I  of  a 
particular  agreement  between  the  bleacher  and 

the 
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the  owner.  With  refpe£t  to  the  price  of  bleach- 
ing double,  or  fewing,  threads,  my  advice  is  to 
charge  2 fols  extra  per  pound,  on  account  of  the 
greater  difficulties  they  prefent,  and  the  atten- 
tions they  require,  as  may  be  gathered  from 
what  has  been  before  faid  on  this  fubjeft 

Piece-goods,  in  general,  require  more  care, 
and  are  attended  with  more  difficulty,  than 
threads,  on  account  of  their  volume,  their 
weight,  their  texture,  and  the  even  white  co- 
lour required  to  be  given,  on  both  tides,  as 
well  as  towards  the  felvedges.  It  muft  alfo  be 
remarked,  that  the  felvedges  having  their  tex- 
ture clofed  by  the  a&ion  of  the  temple,  when 
the  cloth  is  in  the  loom,  fometimes  require,  in 
the  middle  of  the  bleaching  procefs,  to  be 
rubbed  with  foap,  by  hand,  for  which  purpofe 
black  foap  is  to  , be  ufed  in  preference.  If  they 
be  not  opened  to  the  aftion  of  the  acid  by  this 
treatment,  there  will  be  danger  of  the  white 
being  lefs  advanced  towards  the  edge  than  on 
the  reft  of  the  furface.  This  management  may, 
however,  be  avoided,  if,  at  the  time  of  fteeping 
and  macerating  the  cloth,  as  well  as  in  the  firft 
lixiviation,  the  operator  is  careful  to  rub  or  clear 
thefe  parts,  on  account  of  the  firmnefs  of  their 
texture. 

From  thefe  feveral  data,  it  will  be  eafy  to 
o 4 eftimate 
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edimate  the  expence  of  bleaching  finer  thread* 
for  linens  and  lawns*  as  well  as  that  of  the  ell 
of  thefe  articles  refpe&ively.  For  nothing  more 
will  be  necedary,  for  that  purpofe,  than  to  con- 
fider  the  account  of  the  number  of  immerfions 
and  lixiviations  which  I have  dated  to  be  necef- 
fary  for  thofe  goods.  The  thread  of  lawns*  of 
the  ordinary  finenefs*  will  run  fix  ells  in  the 
piece  to  the  pound,  on  a breadth  of  one  ell. 

Having  thus  fhewn  the  cod  of  bleaching 
thread  or  linen  goods,  by  the  pound  or  ell,  I fihall 
proceed  to  examine  that  of  the  fame  articles  in 
cotton  ; for  which  purpofe  I fhall  choofe  the 
thread  proper  to  make  the  commoned  wrappers, 
which  run  two  ells  to  the  pound,  on  a width  of 
one  ell.  I have  before  dated,  that  each  pneu- 
matic vedel  is  fufficient  for  the  immerfion  of 
eighty  or  ninety  pounds  of  thread,  for  the  fird 
working,  and  ioo  for  the  fécond.  I will,  there- 
fore, take  only  ninety  for  the  middle  term.  I 
have  -alfo  dated,  that  no  more  than  three  im- 
merfions, at  mod,  were  required  to  bleach 
cotton,  one  of  which  diould  be  in  the  muriatic 
acid  without  fmell,  and  the  others  in  the  odo- 
rant acid,  befides  three  lixiviations.  I will 
fuppofe  that  neither  the  acid  nor  the  lees  have 
been  ufed  before.  My  piece  of  cloth  fhall  be 
aiTumed  at  i8q  ells*  or  two  pieces  of  ninety 
> ells 
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cîls  each,  and  the  quantity  of  thiead  equiva- 
lent to  this  fliall  be  ftated  at  jopounds  ; whence 
it  will  follow  : 

Llv.  s.  d. 

Firft  immerfion  in  new  muriatic  acid,  without 

fmell - - - 7 i 6 

Two  other  new  immerfions  in  the  odorant  mu- 
riatic acid  - - - - " 1 1 3 0 

Three  new  lixiviations  in  one  of  double  propor- 
tion with  regard  to  the  mafs  to  be  lixiviated  -1200 
Three  facks  of  turf,  on  account  of  the  double 

lixiviations  - “ --140 

One  day’s  work  1 0 Q 

Total  32  8 6 


This  computation  fettles  the  pound  of  cotton 
thread  at  about  7 fols  6 deniers,  and  confe- 
quently  the  cloth  at  3 fols  9 deniers  the  ell.  It 
is  to  be  obferved,  that  cotton,  being  more  loofe 
and  fpongy,  and  more  fubjeft  to  rife  up  in 
the  boiler  by  the  aftion  of  heat,  requires  near 
double  the  quantity  of  lees  than  for  thread,  and 
confequently  more  fire  in  the  fame  proportion  to 
heat  it,  fuppofing  the  fame  boiler  to  be  ufed. 
The  fame  remark  is,  in  part,  applicable  to  the 
muriatic  acid  ; but  as  this  may  be  ufed  rather 
weaker  for  cotton  than  for  thread,  the  liberty  of 
diluting  it  with  water  may  be  taken. 

If  the  bleacher,  according  to  this  new  me- 
thod 
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thod,  fhall  therefore  fix  the  price  of  bleaching 
cotton  thread  at  8 fols  6 deniers  the  pound*  and 
of  cloth  entirely  of  cotton  at  6 fols  the  fquare 
ell,  of  every  kind  coarfe  or  fine,  he  may  derive 
confiderable  advantage,  and  the  public  will 
have  no  reafon  to  complain,  fince  cotton  threads 
in  general,  and  likewife  muflins,  require  much 
care  and  attention,  on  account  of  the  delicacy 
of  their  texture  and  the  flight  tenacity  of  the 
fibres,  the  fliort  ftaple  of  which,  as  is  very  well 
known,  will  fear cely  permit  it  to  be  turned  on 
the  reel  without  great  care. 

It  now  remains  to  be  (hewn  what  price  ought 
to  be  fixed  for  the  bleaching  of  flockings  of  linen 
or  cotton  per  pair.  I fhall  begin  with  plain  thread 
flockings  of  men’s  fize,  from  which  an  eftimate 
may  be  made  for  fmaller  articles  of  the  fame 
kind,  as  well  as  all  other  knit  or  ftocking-wove 
goods.  I fhall  likewife  aflume  that  one  pair  of 
men’s  flockings  contains  half  a pound  of  thread, 
and  confequently  6 pounds  will  be  contained  in 
one  dozen  pair.  My  calculation  will  be  for  12 
dozen  or  72  pounds  of  thread.  I fhall  likewife 
aflame  that  one  pound  of  green  foap  will  be  re- 
quired for  the  firfl:  walking  of  fix  dozen  pair  of 
men’s  flockings,  and  one  pound  of  white  foap 
for  the  fécond  and  laft  wafhing  of  the  fame  fix 
dozen.  And  accordingly  I fhall  add  to  the  fum 
-di  before 
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before  deduced,  for  the  mere  and  fimple  bleach- 
ing of  72  pounds  of  linen,  of  which  the  detail 
has  been  given,  the  furplus  in  lixiviations,  im- 
merfions,  and  wattling  with  foap,  which  (lock- 
ings require.  This  amounts  to  two  lixiviations, 
and  the  fame  number  of  immerfioils  as  I have 
(hewn  at  chapter  X. 

Liv.  s.  d. 

Therefore  firft  fet  down  the  frmple  price  of 

bleaching  70  pounds  of  thread,  namely  - -3920 

To  which  add  two  additional  lixiviations  - - 680 

Two  immergions  in  the  odorant  muriatic  acid  1 1 3 O 

Two  pounds  of  green  foap  for  the  firft  waftiing  016  o 
Two  pounds  of  white  foap  for  the  fécond  waftiing  1 4 0 

Half  a fack  of  turf  to  heat  the  foiutions  of  foap  040 
A woman  one  day  for  the  waftiing  * 015  o 

Total  59  12  9 


This  account  gives  8 fols  3 deniers  for  each 
pair  of  men’s  ftockings  ; and  if  1 2 fols  be  taken 
for  this  article,  I am  of  opinion  that  there  will 
not  be  many  bleachers  envious  of  the  advantage 
of  rendering  them  milk-white  at  this  price,  on 
account  of  the  difficulties  they  prefent,  which 
require  them  to  be  turned  from  time  to  time  to 
open  the  texture,  which  would  otherwife  become 
clofe  and  impenetrable  to  the  muriatic  acid:  and 
if  the  ftockinsrs  be  ribbed,  or  have  clocks,  it  will 
not  be  too  much  to  charge  14  fols  the  pair,  on 

account 
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account  of  the  particular  care  required  for  thefe 
kind  of  goods,  the  ribs  of  which  being  difpofed 
to  Ihrink  up,  are  very  apt  to  prevent  the  intire 
action  of  the  acid. 

With  regard  to  women’s  and  boys’  (lockings, 
I o fols  per  pair  may  be  charged,  and  for  fmaller 
articles  8 fols;  at  which  laft  price  gloves  ought  to 
be  charged,  becaufe  the  fingers  being  clofer  than 
the  other  parts,  require  to  be  turned  from  time 
to  time  to  produce  an  even  colour.  Mittens 
may  be  charged  at  5 fols  the  pair.  Articles  of 
the  fame  kind  of  thread  and  cotton,  mixed,  de- 
ferve  nearly  the  fame  price  on  account  of  the 
thread  which  retards  the  bleaching. 

We  mult  now  inquire  the  price  of  bleaching 
the  fame  articles  in  cotton.  Here  likewife  I 
fhall  ground  my  comparifon  on  plain  itockings 
for  men,  admitting  that  6 ounces  of  cotton  will 
make  one  pair  of  this  fize,  which  will  amount  to 
4|  pounds  the  dozen  pair,  or  90  pounds  of  thread 
for  22  dozen  pair.  To  this  laft  quantity  we 
fhall  direft  our  inquiries,  in  which  I lhall  con- 
fine myfelf  to  add  to  the  former  determination 
with  regard  to  90  pounds  of  cotton  thread  of 
like  quality,  the  extraordinary  lixiviations  and 
immerfions  which  knit  or  llocking-wove  articles 
require.  This  excefs,  as  lhown  at  chapter  X.  is 

half 
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half  a lixiviation  and  one  immerfion  in  the  odo- 
rant muriatic  acid. 


Liv,  s.  d. 


I fhall  therefore  reckon  for  the  mere  bleaching  of 
90  pounds  of  cotton  thread  as  before  Hated  - 
To  which  add  half  a lixiviation  in  a double  dofe 
One  immerfion  in  the  odorant  muriatic  acid 
One  fack  of  turf  for  heating  the  double  quantity 
of  lees  - - 

Four  pounds  of  green  foap  for  the  firft  walking 
Four  pounds  of  white  foap  for  the  fécond  and 
laft  walking  - 

One  fack  of  turf  for  heating  the  folutions  of  foap 
Two  days’  work  of  a woman  to  walh 


32  8 6 

340 
5 11  6 

080 
1 12  o 

280 
080 
I 10  o 


Total  47  10  o 


Whence  we  fee  that  the  coft  for  1 pair  of 
men’s  plain  cotton  ftockings  is  about  4 fols,  and 
if  the  charge  be  fettled  at  5 fols  Tor  men  and  4 
for  women,  or  4 fols  6 deniers  one  with  another, 
there  can  be  no  caufe  of  complaint.  Ribbed 
ftockings  muft,  however,  be  excepted.  Thefe 
deferve  at  leaft  an  addition  of  1 fol  per  pair  for 
the  extra  attentions,  which  have  been  before 
mentioned. 

Nightcaps  may  be  charged,  one  with  another, 
at  2 fols  6 deniers  : gloves,  on  account  of  the 
fingers,  muft  be  charged  at  3 fols  the  pair,  and 
mittens,  and  children's  ftockings,  at  2 fols. 
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The  foregoing  are,  in  general,  the  articles 
which  are  ufually  bleached  at  the  proper  works 
for  that  purpofe.  With  regard  to  the  prices  I 
1/ave  affigned  for  bleaching  each  article  without 
tny  kind  of  dr  effing,  they  are  fuch  as  I have,  from 
my  own  experience,  thought  fit  to  advife  to  thofe 
perfons  to  whom  I have  had  the  pleafure  of 
teaching  this  new  and  important  art  of  bleach- 
ing. They  are  capable  of  being  confiderably 
diminifhed  by  turning  to  advantage  the  lees  and 
acid  which  have  been  ufed  as  I have  advifed  in 
the  proper  place.  But  I have  chofen  in  my 
eftimates  to  confider  them  as  new,  in  order  that  I 
might  be  fubjeft  to  no  reproach  for  diminifhing 
the  charges  which  I have,  on  the  contrary,  dated 
at  the  higheft,  as  every  operator  may  convince 
himfelf.  If  to  thefe  firft  favings  of  lees  of  mu- 
riatic acid,  arrd  of  the  other  collateral  and  de- 
pendent objedts,  we  add  the  advantage  which 
may  be  derived  from  the  old  lees,  as  I have 
(hewn,  as  wrell  as  from  the  exhaufted  bleaching 
liquor,  the  refidues  of  the  retorts,  &c.  there  can  be 
no  doubt  but  that  all  thefe  different  prices  may 
be  confiderably  abated  ; even  though  we  might 
not  venture  to  affirm  that  the  expence  would  be 
entirely  compenfated  by  the  profit  arifing  from 
an  intelligent  application  of  thefe  matters,  which 
have  heretofore  been  thrown  away  as  ufelefs. 

CHAP. 
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CHAP.  XVIII. 

The  Method  of  bleaching  yellow  Wax , Nankeen 
Stockings , Articles  which  have  acquired 

a dark  Colour  by  keeping  ; Linen  ftained  by  Damp - 
nejsy  and  the  Madder  Grounds  of  printed  Goods . 

T.'YlE  bleaching  of  yellow  wax  may  be  ef- 
fe&ed  by  means  of  the  bleaching  liquor,  with 
fmell,  as  well  as  with  that  which  has  no  fmell. 
For  which  purpofe  a fingle  immerfion,  or,  at 
mod,  two,  with  the  fame  number  of  intermedi- 
ate fufions,  are  neceffary.  The  operation,  never- 
thelefs,  fucceeds  more  fpeedily  with  the  odorant 
muriatic  acid,  becaufe  the  wax  bleaches  as  well 
above  as  below;  which  facility  it  acquires  by 
its  property  of  fwimming,  and  prefenting  a 
greater  furface,  as  well  to  the  gas  which  rifes 
in  the  liquor,  and  bleaches  in  its  paffage,  as 
to  that  which  efcapes  above  the  ribbons  of  wax, 
which,  being  retained  by  the  covers  of  the  vef- 
fels,  is  forced  to  a£l  upon  the  furface  expofed 
to  its  adlion  by  falling  in  a kind  of  dew.  Thefe 
ribbons  of  wax  muft  be  very  thin. 

It  is  more  convenient,  however,  to  ufe  only 
the  vapour  of  the  oxygenated  muriatic  acid, 

as 
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asBerthollet  informs  us  from  the  experiment  of 
Landriani.  This  laft  method  is,  as  I likewife  find 
by  experiment,  much  more  effectual.  To  prove 
this  truth,  nothing  more  is  neceffary  to  be  done 
than  to  expofe  wax  rafped  or  feraped  into  very 
thin  leaves,  under  the  cover  of  a pneumatic 
veffel,  above  the  furface  of  the  liquor.  I am 
even  difpofed  to  think  that  this  experiment  may 
point  out  the  invention  of  a bleaching  procefs 
in  appropriate  veflels  furniflied  with  different 
ftages  of  frame -work  covered  with  coarfe  cloths. 
The  goods  being  fufpended  through  the  whole 
height  of  the  veffel  thus  conftrufted,  or  elfe  in  a 
chamber  difpofed  and  appropriated  to  the  fame 
effect,  that  is  to  fay,  that  it  fhall  be  provided 
with  fhelves,  or  poles,  fo  difpofed  all  round 
within  its  capacity,  upon  which  the  acid  va- 
pour, directly  conveyed  from  the  neck  of  the 
retort,  or  admitted  through  the  fides  of  the 
chamber,  may  thus  aft  with  great  freedom  and 
promptnefs,  in  the  fame  manner  as  the  volatile 
fulphureous  acid  afts  upon  goods  which  are  re- 
quired to  be  bleached  by  its  means.  I have 
alfo  remarked,  that  the  mafs  of  wax,  with  which 
the  ends  of  the  leaden  tubes,  plunged  in  the 
intermediate  veffel  when  I ufed  this  apparatus, 
was  rendered  of  a beautiful  white  through  its 
whole  thicknefs,  which  was  nearly  half  a line, 

and 
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and  this  by  no  more  than  two  hours  expofure  to 
the  aftion  of  the  vapour. 

The  true  nankeen  is  bleached  or  deprived  of 
its  colour  with  fome  difficulty.  It  is  firft  to  be 
wetted  and  wrung  ; after  which  it  is  fubjeÉted  to 
a firft  immerfton  in  the  bleaching  liquor,  which 
deprives  it  of  a large  portion  of  its  colour.  It 
is  then  to  be  properly  rinfed,  and  agitated  in  a 
good  folution  of  foap,  which  is  preferable  to 
lees,  becaufe  it  caufes  the  colour,  which  had 
merelv  disappeared,  to  fhew  itfelf  again  more 
effe£tually.  The  piece  of  nankeen  is  then  to 
be  well  rinfed,  and  Subjected  to  a new  immer- 
fion.  The  number  of  immerfions  varies  accord- 
ing to  the  Shade  of  the  colour  ; but  this  article 
Seldom  requires  more  than  three  immerfions, 
with  intermediate  wafhings  with  foap.  The 
finifh  is  given  in  a bath  of  Sulphuric  acid,  after 
which  it  is  to  be  rinfed  in  a large  quantity  of 
water,  and  then  wrung  and  dried.  This  pro- 
cefs  may  be  performed  indifferently  with  either 
of  the  two  acids,  the  odorant,  or  that  without 
Smell  ; nevertheless  the  latter  ought  always  to 
be  preferred,  particularly  for  the  firft  immer- 
fion,  becaufe  it  more  Speedily  and  equally  de- 
stroys that  kind  of  fieffi  colour  which  is  peculiar 
to  the  true  nankeen.  Nevertheless,  though  the 
oxygenated  muriatic  acid  adls  fô  ftrongly  on  this 

f colour. 
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colour,  I never  have  been  able  to  bring  na n* 
keens  to  a white  of  the  fame  beauty  as  is  ac- 
quired by  cotton,  thread,  and  piece  goods 
bleached  by  this  procefs. 

Stockings  and  other  goods  bleached  by  the  old 
procefs,  but  which  have  acquired  a ruddy  co- 
lour, at  the  extremity  of  the  folds,  by  remaining 
in  the  (hop  or  warehoufe,  partly  uncovered  either 
from  want  of  care  or  for  fhew,  require  only  a 
(ingle  immerfion  without  preliminary  foaping 
or  lixiviation.  The  ink  marks  which  retailers 
are  in  the  habit  of  making  to  afcertain  either 
the  number,  price,  or  quality  of  their  goods, 
partly  difappear  in  this  immerfion,  and  totally 
in  the  bath  of  fulphuric  acid,  in  which  they  are 
afterwards  plunged.  Thefe  goods  are  to  have 
all  the  fubfeqiient  dreffings,  of  which  I have  given 
an  account,  if  the  proprietor  expe£ts  or  re- 
quires it. 

It  is  a peculiar  property  of  the  oxygenated 
muriatic  acid,  to  difeharge  thofe  black  fpots 
which  are  feen  on  foul  linen,  particularly  when 
they  rife  from  perfpiration  or  moifture.  The 
places  moft  fubje£l  to  thefe  (tains,  are  where  the 
linen  is  applied  to  the  back,  or  beneath  the 
arm  pits.  This  procefs  is  to  be  commenced 
with  a lixiviation  or  boiling,  which  is  to  be 
fucceeded  by  an  immerfion,  and  afterwards  by  a 
■ - bath 
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bath*  of  fulphuric  acid.  However  ftrong  the 
fpots  may  be,  they  never  refill  thefe  feveral 
operations. 

Spots  of  brandy  likewife  difappear  by  the 
fame  procefs. 

With  regard  to  the  madder  ground  of  paint- 
ed or  printed  goods,  it  is  eafily  difeharged  by 
either  of  the  oxygenated  muriatic  acids,  a 
tingle  bath  ufually  being  fufHcient  for  that  pur. 
pofe. 

For  greater  convenience,  it  is  advifeable  to 
ufe  the  acid  without  fmell,  becaufe  the  operator 
may,  with  more  eafe,  follow  and  conclude  at 
a proper  time  the  immerfion  of  the  piece  as  foon 
as,  while  palling  it  over  the  reel,  he  obferves 
that  the  ground  is  fuffiçiently  white  and  clear. 
The  bleaching  liquor,  which  is  partly  exhaufted, 
may  be  -ufed  to  advantage  in  this  procefs.  Be- 
fore the  immerfion  is  made,  care  muft  be  taken 
to  plunge  the  piece  in  water  and  wring  it  out 
fo  far  as  to  leave  it  merely  humid  or  moift. 
After  the  immerfion  it  muft  be  well  rinced 
and  dried  either  in  the  fun  or  in  the  fhade,  turn- 
ing the  coloured  furface  from  the  fun. 

Itmay  be  .remarked  that  the  deep  reds  are  capa- 
ble of  being  again  brought  out,  or  rendered  flightly 
red,  by  the  fun’s  light,  and  thq  other  Ihades  ad- 
vanced in  proportion  ; this  would  happen  in  the 
eommon  method  of  bleaching,  if  the  printed 

p 2 part 


212 


The  Art  of  Bleaching 

part  were  not  always  turned  to  the  grafs.  I 
fhall  proceed  to  mention  fome  circumftances 
with  refpeft  to  this  method  of  difcolouring  or 
bleaching,  which  may  be  of  ufe  to  thofe  who 
are  interefted  in  applying  it  to  pra£Hce. 

Goods  printed  in  faft  colours  (bon  teint),  for 
thofe  w ith  chemical  colours  (petit  teint)  are  too 
difficult  to  be  treated  by  this  method,  intended 
to  be  bleached  by  the  oxygenated  muriatic  acid, 
inftead  of  the  ufual  expofure  in  the  field,  ought 
to  have  their  defigns  much  more  charged  with 
colour,  than  fuch  as  are  intended  fimply  to  be 
subjected  to  the  action  of  the  air  ; in  order  that 
while  the  acid  exercifes  its  aftion  on  that  part 
of  the  ground  which  is  maddered  without  mor- 
dant, the  fame  aftion  which  is  alfo  exerted  on  the 
part  where  the  madder  is  combined  with  the  mor^ 
dant,  may  not  defiroy  in  the  laft  part  any  more 
'of  the  colour  than  that  quantity  in  excefs,  be- 
yond what  the  piece  ought  to  preferve  to  pro- 
duce the  intended  effed:,  and,  confequently, 
that  it  fhould  not,  after  the  procefs,  appear 
more  fenfibly  altered  than  it  would  have  been 
after  the  ufual  expofure  in  the  field  : this  pre- 
caution ought  to  be  attended  to  more  particu- 
larly with  regard  to  the  ordinary  violets,  blacks, 
and  browns.  They  are  much  more  eafily  de- 
graded than  the  red,  or  rofe-colours,  and  the 
deep  browns. 


One 
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One  leading  objefr,  which  is  effential  to  the 
prefervation  of  the  colour,  and  contributes  ii> 
finitely  to  the  unmaddering,  is  to  give  the  pieces 
one  or  two  boilings  in  bran  and  water,  which 
may  follow  a boiling  in  a folution  of  foap.  If 
thefe  three  boilings  are  properly  managed,  the 
ground  of  the  piece  goods  will  be  brightened 
at  Jeaft  three  quarters.  One  or  two  immer- 
fions  in  the  bleaching  liquor  will  remove  the 
fmall  portion  of  colour  which  remains.  Be- 
tween the  two  immerfions  attention  mult  be 
paid  to  plunge  the  goods  in  bran  and  water. 
This  ought  to  be  done  after  the  lad  imrrçerfion, 
for  it  rajfes  and  relieyes  the  tone  of  the  colours 
which  may  have  been  flightly  weakened. 

I have  feveral  times  found,  that  when  thé 
preparatory  baths  have  been  well  proportioned 
to  the  grounds  intended  to  be  coloured,  it  is 
unneceffary  to  apply  the  bleaching  liquor.  A 
few  days  pxpofure  in  the  field  are  fuffiçient 
afterwards  to  complete  the  bleaching. 

The  proportions  which  I followed  for  the 
bath  pf  br^n  £nd  water,  were  three  ounces  and 
an  half  of  wheat  bran,  and  three  pounds  and 
an  half  of  rjyer  water.  Thofe  for  the  folution 
of  foap  were  two  ounces  of  foap  to  four  or  five 
pounds  of  water  ; the  weight  of  the  goods  to 
•yyh’ch  thefe  dofes  were  adopted  wtre  19  grqs. 
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*'  Moreover,  it  is  practicable,  according  to  the 
-depth  of  the  tints,  and  the  experience  the  ope- 
rator may  have  acquired,  to  diminish  the  force 
of  the  oxygenated  liquor  to  that  point  which 
may  infure  him  againft  a too  perceptible  de- 
'ftruCtion  of  thofe  parts  which  ought  to  pre- 
ferve  their  brightnefs.  But,  in  this  practice,  the 
process  is  too  flow,  and  the  great  advantage  of 
■'ufmg  this  method  with  regard  to  fuch  kind  of 
goods  would  thus  be  loft. 

In  a confiderable  manufactory,  where  the 
operations  of  printing  and  bleaching  fucceed 
each  other  with  rapidity,  it  might,  perhaps,  be 
more  advantageous  to  clear  off  no  more  than 
three-fourths  of  the  ground  of  the  cloth  which 
has  received  the  madder  without  mordant,  by 
fubjeCting  it  to  the  boilings  with  bran,  wa- 
ter, foap;  and  a flight  immerfion  in  the  liquor, 
as  has  been  prefcribed,  and  afterwards  to  ex- 
pofe  it  to  the  aCtion  of  the  air  in  the  field. 
This  method  of  operating  feems  preferable, 
and  would  be  no  lefs  expeditious,  whether  in 
fummer  or  in  winter.  And  in  the  cafe  only  of 
the  goods  being  in  great  hafte,  the  complete 
bleaching  with  the  oxygenated  acid  might  be 
advifeable,  taking  care  to  ufe  all  the  precau- 
tions which  have  already  been  pointed  out. 

In  order  t?o  avoid  expofing  the  goods  to  too. 

„ con- 
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confiderable  alteration,  it  is  more  convenient  to 
pats  only  one  or  two  pieces  through  at  a time, 
with  the  attention  that  they  fhould  be  of  the 
fame  degree  of  intenfity  in  their  colours,  in 
order  that  if  it  fhould  be  neceflary  to  flop  fud- 
denly  the  effeâ  of  the  liquor,  it  may,  in  fome 
meafure,  be  done  inftantly.  This  could  not  be 
çafily  accomplifhed,  if  eight  or  ten  pieces  were 
fewed  together  as  foon  as  foaped.  For  it  is 
eafy  to  imagine,  that  while  one  piece  was 
drawn  out,  the  others  remaining  in  the  liquor 
too  long  a time,  would  be  expofed  to  have 
their  colours  weakened,  at  lea  ft  in  the  propor- 
tion of  the  longer  time  they  remained  in  the 
liquor.  If  it  were  thought  an  objeft  of  fuf- 
ficient  importance,  this  laft  inconvenience, 
however,  might  be  removed,  by  placing  at  the 
bottom  of  the  veflel  for  immerfion  a platform 
of  ftrong  baiket  work,  which  might  be  fpeedily 
raifed  by  means  of  a pulley,  or  other  me- 
chanifm,  to  remove  the  goods  out  of  the  bath 
at  the  inftant  it  might  be  found  neceflary,  and 
they  might  afterwards  be  thrown  into  a refer- 
voir  of  water,  or  conveyed  to  the  river. 

It  would  be  a very  defirable  objeft,  if  the 
oxygenated  muriatic  acid  could  a£t  only  upon 
the  furface  oppofite  to  the  printed  fide  of  the 
piece.  In  this  way  it  would  operate  like  the 
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atmofpherie  air,  without  giving  caufe  to  fear 
the  deftru6Hon  or  perceptible  alteration  of  the 
fhades,  whatever  might  be  their  depth.  The 
difficulty  of  fucceeding,  and  the  length  of  time 
required  for  bleaching,  may,  perhaps,  fooner  or 
later,  give  rife  to  a method  of  fixing  the  co- 
lour by  particular  mordants,  without  the  affift- 
ance  of  madder. 

It  would  alfo  be  a defirable  object  to  difeover 
a procefs  to  prevent  too  much  degradation  of 
the  tranfverfal  red  or  blue  ltripes,  and  other  or- 
naments of  coloured  thread,  which  are  ufually 
made  at  each  extremity  or  angle  of  cotton  co- 
verlids. This  procefs  might  alfo  be  applicable 
to  the  defence  of  thofe  tranfverfal  blue  or  red 
ltripes  which  are  made  in  pieces  intended  for 
napkins,  between  one  napkin  and  another,  and 
at  the  ends  of  pieces  of  muffins  and  the  like. 
The  heft  method,  no  doubt,  would  confift  iri 
manufacturing  thefe  goods  entirely  of  one  co- 
lour, and  afterwards  making  the  terminations 
with  coloured  thread.  As  thefe  kind  of  goods 
are  capable  of  being  foiled,  either  by  the  dref- 
fing  given  to  their  chain,  or  by  the  different 
operations  which  fucceed  or  are  previous  to 
the  weaving,  they  may  be  eafily  cleanfed  by  a 
proper  walking  or  foaping. 

The  following  is  the  expedient  which  I have 

thought 
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thought  proper  to  ufe  to  preferve  the  ftripes  in 
queftion  from  every  aftion  which  might  be  too 
perceptible*  After  two  good  baths  in  the 
lixivium,  each  of  the  ftripes  was  covered,  on 
both  fides,  with  one  or  more  coatings  of  chalk 
and  oil,  which  was  left  to  dry  until  the  pieces 
could  be  handled  without  fear  of  fpotting  the 
neighbouring  parts.  I then  fubjefled  them  to 
the  bleaching  liquor,  afterwards  to  a flight  lixi- 
viation, and  a folution  of  foap,  &c.  and  fo  on, 
fucceflively,  till  the  ground  was  as  clear  as  re- 
quired. After  each  lixiviation  I took  care  to 
repair  or  renew  the  covering,  if  neceffary.  I 
afterwards  cleared  off  this  covering  of  chalk  and 
oil,  either  with  a good  foaping,  or  with  a flight 
bath  of  fulphuric  acid,  according  to  the  nature 
of  the  colour  of  the  bar,  and  the  degree  of  te-. 
nacity  of  the  paint.  If  by  accident  the  colour 
of  the  bar  was  fomewhat  weakened,  it  did  not 
fail  to  be  raifed  again,  by  palling  it  through 
bran-water  at  the  conclufion  of  the  procefs.  I 
apprehend  that  this  expedient,  which  I have 
always  ufed  with  a certain  degree  of  fuccefs, 
will  be  acceptable  to  the  manufacturer. 
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* CHAP.  XIX. 

The  Method  of  difcharging  the  Colour  of  painted  or 
printed  Cottons , or  Linens , and  every  Kind  of 
Bye  on  Cloth  or  Thread , before  or  after  it  is 
wrought  up • 

A 

X^-LL  the  colours  of  callicoes,  or  printed 
goods  in  fall  colours,  are  deftroyed  by  either  of 
the  oxygenated  muriatic  acids,  without  having 
recourfe  to  the  lixiviations  or  other  previous  or 
intermediate  operations  before  defcribed.  The 
blues,  yellows,  and  blacks,  afford  an  excep- 
tion with  refpea  to  the  bath  of  fulphuric  acid, 
which  muft  be  fubftituted  inflead  of  the  lixi- 
viation. A fingle  immerfion  in  the  muriatic 
acid  is  fufficient  to  deftroy  all  other  colours, 
fuch  as  reds,  yellows,  auroras,  green,  8cc.  -,  but 
the  yellows,  properly,  fo  called,  and  the  lemon 
colour,  with  which  greens  are  produced,  and 
the  blues  and  blacks,  fometimes  require,  accord- 
ing  to  their  fhade,  three  immerfions,  and  two 
or  three  intermediate  baths  of  fulphuric  acid. 

It 
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It  muS  not,  however,  be  fuppofed,  that  the 
Adrianople  reds,  when  difeharged  bv  the  oxy- 
genated muriatic  acid,  become  perfe&ly  white. 
There  always  remains  a flight  ruddy  appear- 
ance, which  arifes  from  the  oily  matter  which 
enters  into  the  preparation  for  this  dye.  This 
tinge  of  rednefs  does  not  difappear,  however 
numerous  the  lixiviations  and  immerfions  and 
baths  of  fulphuric  acid  may  be. 

There  is  another  thing  no  lefs  worthy  of 
remark  with  regard  to  the  black  colour,  which 
forms  the  outline  or  border  of  defigns,  namely, 
that  if  the  muflin,  or  cleared  fine  piece,  upon 
which  the  different  flowers  were  defigned 
which  have  been  difeharged,  be  folded  toge- 
ther in  feveral  folds,  or  placed  upon  a dark- 
coloured  ground,  the  effaced  outline  becomes 
vilible  according  to  the  expofure  of  the  piece 
under  a certain  obliquity  of  the  light  exhibiting 
the  appearance  of  a flight  trace.  The  kind  of 
outline  which,  under  thefe  ckcumftances,  be- 
. comes  vilible,  cannot  be  compared  to  any  thing 
better  than  the  embroidery  of  muflins  placed 
on  a coloured  ground.  This  trace  feen  at  a cer- 
tain diftance  has  the  fame  effefit,  and  even  when 
clofely  obferved,  it  is  impoflible  to  determine 
what  it  is,  becaufe  it  is  not  vifible,  except 
finder  a certain  refleftion  of  the  light  ; never- 

thelefs 
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theîefs  the  whole  piece  appears  white,  and  of  a 
very  fuperior  quality.  I have  remarked  that  this 
effefl  does  not  take  place  excepting  with  regard 
to  the  old  prints  of  flowered,  defigns  of  the 
true  India  callicoes  imported  from  that  part  of 
the  globe.  For  in  the  printed  goods  of  our 
manufactures,  fuch  as  thqfe  of  Paris,  Joly, 
St..  Denis,  and  Beauvais,  all  the  traces  of  the 
defigns  completely  difappeared,  to  my  great 
furprize.  It  muft,  therefore,  neceffarily  be 
admitted,  that  the  difference  in  thefe  refults 
depend  on  the  qualities  of  the  mordants,  which 
are  more  or  lefs  oily,  or  the  manner  of  ftriking 
the  blocks  in  the  aft  of  printing. 

If  this  effeft  were  produced  by  the  mordant 
with  the  outlines  of  the  defigns  in  the  pieces  of 
printed  goods,  it  might,  perhaps,  be  of  advan- 
tage to  take  the  fame  method  of  obtaining  a 
fuhftitute,  infiead  of  the  rich  expenfive  em- 
broideries with  which  the  fine  mufiins  of  India 
and  Switzerland  are  covered.  Thefe  defigns 
like  wife  do  not  appear  in  their  full  effeCt,  but 
when  they  are  placed  upon  a tranfparent  fluff 
of  a deep  colour,  which  exhibits  all  the  out- 
line. This  method  of  producing  fo  rich  an 
effect  would  be  extremely  fimple,  fingularly 
permanent,  and  highly  economical.  I think, 
however,  that  I may  add,  that,  aftef  many  trials, 

I have 
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I have  at  laft  fucceeded  in  difcharging  this 
mordant,  fometimes  by  a bath  of  fulphurîc 
acid,  rather  ftronger  than  ufual,  and  at  other 
times  by  foaping  the  goods  before  and  after  the 
bath.  This  management  Is  very  effential  to  be 
known,  in  order  that  the  operator  may  not  be 
expofed  to  the  mortification  of  feeing  the  fame 
defigns  return  again  by  the  fécond  action  of  the 
madder  applied  to  the  fame  bleached  piece  in  a 
fubfequent  printing  procefs.  To  obviate  every 
accident  of  this  kind,  it  will  be  proper  to  in- 
form the  owner  w*hich  of  the  methods  have 
been  ufed  to  bleach  their  goods,  and  in  cafe 
fthe  new  method  may  have  been  ufed,  it  would 
then  be  prudent  to  pafs  them  previoufly  through 
a good  bath  of  fulphuric  acid. 

With  regard  to  chemical  colours,  as  they  are 
called,  which  are  applied  on  callicoes  or  other 
goods,  they  difappear  immediately,  and  much 
more  fpeedily,  than  faft  colours.  A Tingle  Im- 
merfion  in  the  weakeft  oxygenated  muriatic 
acid,  without  any  other  preparation,  is  fufiicient 
to  deftroy  them,  excepting  only  the  outline  of 
the  flowers,  which,  as  has  already  been  re- 
marked, requires  particular  precautions. 

.Among  the  yellow  colours  of  this  defcription 
there  is  one,  however,  in  the  compofition  of 
which  fulphate  of  copper,  fulphate  of  iron, 

and 
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and  acetate  of  lead,  are  ufed,  which  is  fo  faf 
from  being  deftroyed  by  the  oxygenated  mu- 
riatic acid,  that,  on  th$  contrary,  it  is  xed  by 
that  means.  This  colour  cannot  be  difcharged, 
unlefs  the  piece  be  previoufly  well  rubbed  in  a 
good  bath  of  foap,  which  difpofes  it  fo  far  to 
detach  itfelf  from  the  goods,  that  the  immer- 
fion  it  afterwards  undergoes  in  the  muriatic 
acid  completes  its  difcharge. 

It  is  very  remarkable,  that,  after  the  difco- 
louring  of  the  printed  goods,  particularly  brown 
or  black,  and  when  the  oxygenated  muriatic 
acid  has  combined  with  the  merchandize,  there 
arifes  from  the  trough  a certain  gas,  which  a£ts 
upon  and  irritates  the  organ  of  fight  only,  to 
fuch  a degree,  that  it  is  very  difficult  to  fup- 
port  its  a£tion  for  any  confiderable  time  with- 
out a difcharge  of.  tears  This  effe£t,  how- 
ever, is  not  very  perceptible  in  a trough  over 
which  the  workman  has  operated  for  the  whole 
day,  until  towards  the  evening,  .whence  it  fol- 

* The  efFeft  of  this  gas  upon  the  human  body  is  very  fimi- 
lar  to  that  which  was  produced  on  the  22d  Brumaire  in  the 
evening,  the  prefent  year,  6th  of  the  republic,  by  a thick 
mift,  of  which  the  influence  was  felt,  more  or  lefs,  through- 
out Paris.  This  action  was  exerted  principally  by  an  irrita-- 
tion  of  the  throat,  a pricking  fenfation  in  the  eyes  and  nofe, 
and  a difcharge  from  the  head.  The  oxygenated  muriatic 
gas  produces  the  fame  effects  when  it  is  breathed  for  any  le.  gth 
of  time,  on  which  fubjeft  fee  chap,  vi.  of  the  prefent  work. 

- . lows 


Cottons,  Thread,  &t.  225 

lows  that  the  acid  does  not  aft  till  after  a conli- 
derable  time  upon  the  mordants,  fo  as  to  pro- 
duce this  peculiar  gafeous  combination,  which 
is  then  capable,  by  its  quantity,  of  irritating  the 
organs  of  fight.  Thefe  inconveniences  may  be 
avoided,  by  taking  care  to  work  thefe  pieces 
under  a glafs  cover,  exprefsly  difpofed  for  that 
purpofe,  nearly  as  is  reprefented  in  fig.  1 and 
2.  in  plate  1 ; or  by  making  ufe  of  the  covered 
vefTel  reprefented  in  fig.  1 and  2.  plate  9.  It 
would  be  an  important  acquifition  to  know  the 
nature  of  the  gas  here  fpoken  of. 

With  regard  to  piece  goods  dyed  before  or 
after  the  weaving,  whether  of  thread  or  cotton, 
all  the  falfe  dyes,  fuch  as  red,  blue,  green,  flelli- 
color,  orange,  grey,  black,  &c.  difappear  in  an 
•inftant,  and  almoft  conftantly,  by  a fingle  im- 
merfion,  and  certainly  by  one  immerfion  and  one 
lixiviation  ; but  it  is  moft  ufual  to  omit  the  lixi- 
viation. 

The  fame  remark  does  not  apply  to  the  true 
dyes,  or  faft  colors,  fuch  as  blues,  Indian  red, 
ftrawberry  colour,  deep  brown,  tkc.  the  yellow 
colour  and  lemon  colour  either  applied  to*  linen  or 
cotton  : thefe  are  much  more  difficultly  effaced. 
They  fometimes  require  one  lixiviation  between 
two  immerfions,  according  to  the  force  of  the 
(bade.  The  blue  in  particular  is  the  moft  tena- 
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clous  colour  ; it  muft  be  obferved,  that  a bath  of 
fulphuric  acid  muft  always  be  given  at  the  con- 
clufion,  particularly  with  refpeft  to  the  yellows, 
of  the  colour  of  ruft  of  iron,  which  does  not  to- 
tally difappear  but  in  this  laft  fluid. 

With  regard  to  goods  which  have  not  been 
maddered,  and  of  which  the  defigns  have  been 
printed  in  oil,  the  firft  preparation  is  that  of  the 
lees,  in  which  they  muft  be  heated,  without  rinf- 
ing  or  clearing  off*  After  this,  while  they  are 
yet  hot  from  the  lees,  they  muft  be  ftrongly  rub- 
bed in  a good  folution  of  foap.  Moft  of  the 
colours  are,  by  this  means,  partly  difcharged,  and 
their  deftru£lion  may  be  completed,  either  by 
the  oxygenated  muriatic  acid,  or  by  the  fulphuric 
acid.  It  is  feldom  neceflary  to  repeat  this  courfe 
of  operations,  many  of  thefe  colours  being  ufu- 
ally  difcharged  by  the  foap. 

It  is  certainly  proper  to  remark,  in  this  place, 
that  the  effect  of  the  oxygenated  muriatic  acid 
in  deftroying  all  colours  whatever,  as  well  on 
printed  goods,  as  in  fuch  as  have  undergone  the 
procefs  of  dying,  whether  in  the  thread,  or  in  the 
web,  muft  afford  many  perfons  the  advantage  of 
multiplying,  in  fome  meafure,  the  changes  of 
their  clothes,  without  going  to  the  expence  of 
new  : for  if  the  old  or  unfafhionable  colours  of  a 
garment  be  difcharged,  and  it  be  afterwards  fent 

to 
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to  the  printer’s  to  receive  a new  defign,  this  firm 
pie  procefs  would  enable  the  wearers  to  change 
the  fafhion  every  feafon,  if  they  thought  proper. 
The  only  expence  would  be  that  of  difcharging 
the  old  colours  and  printing  new,  at  fo  much  an 
ell,  for  the  feveral  colours,  according  to  their  re- 
fpeftive  value.  It  is  equally  obvious,  that  dealers 
in  printed  goods  * might,  by  this  means,  vary  or 
enlarge  their  fpeculations.  I mutt  likewife  add, 
it  might  be  poffible  to  take  advantage  of  the  faid 
property  of  the  oxygenated  muriatic  acid,  to  de- 
llroy  the  colours  of  dyed  goods,  or  to  trace  any  re- 
quired defign  with  the  pencil,  the  pen,  limply 
in  the  way  of  outline,  and  in  the  manner  of 
goods  printed  a la  referve • I have  feveral  times 
attempted  to  fketch  different  flight  defigns  on 
fuch  goods,  principally  in  the  muriatic  acid 
without  fmell,  and  I fucceeded  perfeflly  in  ob<- 
taining  very  neat  and  fine  traces.  It  might  be, 
perhaps,  an  objefl  of  ftiU  greater  intereft,  to  give 
a rofe  or  other  colour  to  piece-goods  dyed  à la 
referve,  becaufe  this  method  has  not  hitherto 
been  applied  but  with  refpefl  to  blues,  and 

It  teems  probable  that  the  wholefale  method  of  operating 
in  England,  and  the  effect  of  the  excife  laws,  would  render 
the  practice  here  deferibed  not  very  convenient  in  the  Enelilh 
market. — T% 
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fometimes  to  orange  or  olive  colour,  or  a few 
other  light  colours  of  this  kind. 

The  fame  thing  might  be  done  with  regard 
to  the  particular  defigns  or  things  which  might 
be  imitated  on  ftriped  goods,  the  threads  of 
which  were  dyed  before  the  weaving;  from 
which  it  might  be  poflible,  either  to  take  away 
part  of  the  colour,  or  to  add  at  pleafure  a 
ftripe  of  another  kind.  I have  fometimes  ac- 
complifhed  this  purpofe  on  blue  and  white 
{lockings,  as  well  as  ftriped  and  chequed  piece- 
goods,  by  lightly  fprinkling  the  oxygenated 
muriatic  acid  upon  them  : the  different  drops 
of  the  acid  produced  a fmgular  effeft  by  fpot- 
ting  thofe  ftockings  and  ftriped  goods.  All 
the  goods  thus  treated  may  be  wafhed  with 
foap  or  lees,  without  danger  of  effacing  the 
different  Angular  marks  or  defigns  which  have 
been  traced  upon  them.  The  obfervation  I 
have  made,  with  refpeft  to  dyed  goods,  is  like- 
wife  applicable  with  regard  to  certain  patterns 
of  one  uniform  colour;  it  is  probable  that  the 
prints  might  be  made  from  a block  impregnated 
with  the  muriatic  acid,  combined  or  amalga- 
mated in  fuch  a manner  as  to  work  with  the 
fame  accuracy  as  in  the  common  pra£ii.ce  of 
callico  printing,  1 fhall  hereafter  relate  an  ex- 
periment 
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périment  which  I have  made  in  fupport  of  this 
obfervation. 

I muff  not  omit  the  remark,  that  the  oxyge- 
nated acid  is  very  ufeful  to  brighten  up  the 
white  defigns  referved  in  piece-goods  printed 
à la  referve. 

It  is  well  known  that  thefe  white  fpaces  are 
feldom  clear;  either  becaufe  the  compofition 
being  ill  applied,  or  ill  made,  fuffers  a fmall 
quantity  of  the  colour  to  pafs  through  ; or  from 
the  effeft  of  the  fulphuric  acid  in  which  they 
are  iteeped  to  clear  off  the  compofition,  when 
it  is  made  of  tobacco-pipe  clay,  &c.  If  the 
piece,  when  taken  out  of  the  boiler,  is  not  well 
cleared  of  its  colour,  this  laft  will  flightly  extend 
itfelf  towards  the  blue,  which  is  uncovered  ; con- 
fequently,  by  fteeping  the  piece  in  a bath  of 
oxygenated  muriatic  acid,  after  its  immerfion 
in  the  fulphuric  acid,  the  colour  is  not  only 
brightened,  but  the  referved  white,  in  confe- 
quence  of  the  neat  finifh  in  its  outline,  is  ren- 
dered much  more  linking  in  its  effefl. 
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CHAP.  XX. 


* i 

The  Methods  of  taking  out  the  Dye  from  Silk  and 

Wool. 


Silks  dyed  in  a fimple  colour,  fuch  as  indigo- 
blue,  lilac,  crimfon,  and  grey,  are  capable  of 
iofing  their  colour,  and  acquiring  a yellow  cha- 
mois colour,  by  fleeping  in  a bath  of  oxygenated 
muriatic  acid,  without  any  previous  or  inter- 
mediate lixiviation  or  preparation.  White  filk 
receives  the  fame  yellow  colour,  if  expofed  to 
this  acid.  But  it  is  poflible  to  convert  this  yel- 
low colour  to  white,  by  expofing  the  filk  to  the 
vapour  of  fulphur  or  the  fulphureous  volatile 
acid.  For  this  purpofe,  it  is  neceflary  that  they 
fhould  be  yet  in  a moift  ftate,  to  facilitate  the 
equal  aftion  of  the  fulphureous  gas.  It  mull  be 
obferved  alfo,  that  the  goods  ought  not  be  ex- 
pofed too  near  the  flame  of  the  fulphur,  becaufe 
the  heat  dries  them,  and  retards  the  aflion  of 
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the  volatile  acid,  and  may  likewife  give  them  a 
fcorched  or  brown  colour. 

Compound  colours,  fuch  as  browns,  violets, 
greens,  and  blacks,  likewife  lofe  their  colour, 
and  acquire  a fimilar  tinge  of  chamois  yellow  ; 
but  this  difcolouring  commonly  requires  two 
immerfions.  The  blue  of  brown  violet  and 
puce  colours  commonly  difappears  firfl,  leaving 
the  fhade  of  red  more  or  lets  weakened.  The 
fame  gradation  takes  place  with  regard  to  the 
green  and  orange  colours,  of  which  the  yellow 
gives  way  firfl.  The  blue  of  the  former,  and 
the  red  of  the  latter,  only  remains.  It  is 
neceflary  that  the  oxygenated  muriatic  acid 
fliould  be  weak  ( légère ) otherwife  it  would  ac- 
quire an  aurora  colour  inftead  of  a rofe  colour, 
when  it  afterwards  came  to  be  fteeped  in  ful- 
phuric  acid  ; for  it  is  to  be  noted,  that  it  is  pro- 
per to  ufe  a bath  of  fulphuric  acid,  and  rinfe 
off  with  much  water  previous  to  each  of  the 
faid  immerfions.  With  regard  to  black  filks, 
the  brown  difappears  firfl:,  and  leaves  the  blue 
ground,  if  this  may  have  been  ufed  ; or  the  root 
ground,  fuppofing  this  laft  to  have  been  the 
bafis  of  the  black. 

Thefe  obfervations,  refpedting  filk,  hold  good 
alfo  with  regard  to  wool  dyed  grey, orange,  green, 
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Saxon  blue,  apple  green,  root  or  fawn  colour, 
brown  lemon,  and  dipped  blue.  All  thefe  co- 
lours difappear  more  or  lefs  readily,  and  become 
of  a chamois  yellow,  like  the  filk  ; but  this  laft 
tint  is  eafily  brought  to  the  original  white,  by 
expofure  to  the  volatile  fulphureous  acid.  Two 
immerfions  in  the  oxygenated  muriatic  acid  are 
fometimes  required,  according  to  the  depth  of 
the  colour  ; and  the  expofures  to  fulphuric  acid 
will' like  wife  require  to  be  occafionally  repeated. 
For  if  the  chamois  colour  does  not  totally  difap- 
pear at  the  firft  expofure,  it  will  at  the  fécond. 

If  we  attend,  for  a moment,  to  the  alterations 
which  woollen  and  filken  goods  undergo  by  ex- 
pofure to  the  air,  we  fhall  immediately  fee,  that 
the  oxygen  of  the  atmofphere  is  the  principle 
which  a6ts  on  the  colouring  matters  with  which 
the  goods  are  impregnated,  particularly  the 
falfe  dyes  ; and  that  the  change  is  of  the  fame 
nature  as  that  which  is  produced  by  immerfing 
thefe  goods  in  a liquid  which  is,  in  fome  meafure, 
faturated  with  that  principle.  The  difference 
confifts  only  in  the  fpeed  with  which  this  effe£l 
is  brought  about  in  the  latter  cafe. 

The  yellowifh  colour  produced  by  the  oxygen 
of  the  air  is  particularly  obfervable  in  grey 
woollen  with  a raifed  nap,  and  loofe  hofiery  of 

the 


Cottons , Thread,  & c.  23 1 

# 

the  fame  colour.  This  mode  of  fabrication  and 
opennefs  of  texture  probably  affords  a ftronger 
hold  to  the  oxygen,  from  the  more  extended 
furface  it  prefents. 

With  regard  to  dyed  filks,  thofe  of  a rofe  co- 
lour, and  Saxon  blue,  as  well  as  the  falfe  blacks, 
are  moil  fubjeft  to  alteration  by  Ample  expofure 

to  the  air. 
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CHAP.  XXL 

Dying  by  the  oxygenated  muriatic  Acid. 

J M 

1 HAVE  ,ittle  to  fey,  with  regard  to  the  dyes, 
in  which  the  concurrence  of  the  oxygenated 
muriatic  acid  is  of  advantage,  after  thofe  of  the 
nankeen  and  lemon  yellow,  of  which  I had  oc- 
calion  to  fpeak  in  the  fifteenth  chapter.  1 lhall 
here  fpeak  only  of  the  different  tinges  of  grey, 
which  are  obtained  by  plunging  white  wool  or 
filk  in  a folution  of  fulphate  of  copper,  and  after- 
wards taking  them  out  and  immerfing  them  in 
a bath  of  the  oxygenated  muriatic  acid,  either 
with  or  without  fmell.  By  this  treatment  the 
operator  will  obferve  the  gradual  appearance  of 
a fine  grey  colour,  more  or  lefs  dark,  and  varying 
in  its  tinge,  accordingly  as  the  folution  of  the 
ful plate,  or  of  the  oxygenated  acid,  may  have 
been  concentrated.  This  dye  appeared  to  me 
to  be  folid;  for  I perceived  no  alteration  in  its 
made  after  expofing  it  for  feveral  days  to  the 
fun,  and  to  a tirong  folution  of  foap. 

It  may  be  proper,  in  this  place,  to  fpeak  of  a 
black  or  grey  dye  varying  in  its  fihade,  which  I 
have  feveral  times  feen  fuccefsfully  made,  in 

thofe 
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thofe  glafs-houfes  where  the  mineral  alcali,  with 
the  crude  foda,  or  the  purified  fait,  is 'ufed.  I here 
fpeak  only  of  the  Spanifh  foda,  which  is  well 
known  to  contain  a certain  quantity  of  the  mu- 
riate of  foda,  the  prefence  of  which  is  indicated 
at  the  moment  of  the  fufion  of  the  glafs  : for 
at  this  period  more  efpecially,  as  well  as  during 
the  whitening  of  the  frit,  there  exhales  from  the 
pots,  for  about  half  an  hour,  a thick  white  fume 
of  muriatic  acid,  which  a£ts  on  the  nofes  and 
mouths  of  the  workmen,  and  caufes  them  to 
cough  and  fneeze  : its  prefence  is  like  wife  ma- 
nifefted  by  the  rufi:  which  immediately  covers 
the  pipes  and  other  iron  implements,  placed 
within  its  reach,  which  the  workmen  are  obliged 
to  brighten,  whenever  they  ufe  them.  I have  con- 
cluded that  the  dye,  of  which  I fhall  here  give 
a copcife  account,  was  the  more  evidently  pro- 
duced by  the  a£tion  of  the  oxygenated  muriatic 
acid,  becaufe  a confiderable  quantity  of  man- 
ganefe  is  ufed  in  the  glafs-works  in  which  it  is 
pra&ifed.  The  quantity  ufed  is  fuch  that  the 
cadmia  fornicorum  of  thefe  works  are  of  a perfe6t 
violet  colour. 

The  following  is  the  procefs  I have  feen  in 
practice,  at  the  glafs-works  of  St.  Gobin,  in  the 
department  of  Aifne,  as  well  as  in  that  of  Tour- 
la- ville,  in  the  department  of  la  Manche.  The 

former 
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former  of  thefe  eftablilhments  ufe  wood  for 
fuel,  and  the  purified  fajt  of  the  foda  of  Alicant; 
the  other  burns  pit-coal,  and  ufes  the  fame  foda 
in  the  crude  date. 

The  lkeins  of  thread  being  previoufly  walhed 
in  lees,  or  cleaned  and  afterwards  rinfed  and 
dried,  are  lie  oped  in  a folution  of  alum,  in  river- 
water.  When  they  are  well  foaked  in  this  fo- 
lution, they  are  dathed  flrongly  upon  a kind  of 
blackith  foot,  which. is  fixed  along  with  the  fa- 
line  vapours  by  the  internal  projeaion  of  the  fur- 
nace above  the  glafs  pot  or  crucible.  After 
having  repeated  this  a number  of  times,  in  order 
that  the  thread  may  become  more  or  lefs  loaded 
with  the  foot,  it  is  agitated  or  rinfed  in  the 
fame  alum  water,  and  again  dalhed  againft  the 
foot,  until  it  is  thought  to  have  acquired  a colour 
fufficiently  equal  and  deep.  Laft  of  all,  they  are 
rinfed  in  the  fame  water,  in  which  they  become 
deprived  of  the  excefs  of  faline  and  colouring 
matter;  after  which  they  are  flightly  rung  out, 
and  dried,  either  in  the  fun,  or  in  the  fhade.  This 
black  or  grey  colour,  which  the  thread  has  thus 
acquired,  is  Angularly  tenacious.  I have  ftock- 
ings  of  thread,  thus  dyed  ten  or  twelve  years  ago, 
which  have  been  walked  in  lees  upwards  of  forty 
times,  and  have  loll  not  rhe  leaft  portion  of  the 
intenfity  of  their  colour.  It  is  to  be  remarked, 

that 


Cottons  y Thready  &c.  235 

that  linen  and  cotton  piece-goods  are  dyed  by 
the  fame  procefs.  There  is  no  doubt  but  it 
would  be  poffible  to  imitate  this  dye,  with  pro- 
fit.and  advantage,  by  feme  direft  manufa&uring 
procefs.  I have  made  fome  trials  which  have 
fucceeded,  to  a certain  degree,  by  putting  the 
foot  of  pit-coal  into  alum-water,  in. which  I 
fteeped  thread,  which  acquired  a fhade,  and 
was  afterwards  put  into  a bath  of  oxygenated 
muriatic  acid.  I repeated  this  alternation  feve- 
ral  times,  which  appeared  to  communicate  an 
equal  dye,  and  this  dye  v^as  very  llightly  altered 
by  foap. 

We  may  like  wife  give  the  fame  grey  or  black 
fliade  to  cotton,  by  boiling  it  for  fome  time  in  a 
certain  quantity  of  the  faiine  foot  of  the  glafs- 
works,  ufually  diffufed  in  water,  in  which  mix- 
ture  the  thread  is  fimply  turned  and  worked  for 
a number  of  times,  without  any  previous  or 
fubfequent  operation,  excepting  that  of  wafhing 
or  rinling,  which  is  always  indifpenfable.  I have, 
in  this  manner,  dyed  white  thread  (lockings  of 
a violet  grey  colour  (grifdslin).  This  (hade  be- 
came fomewhat  pale  after  repeated  wafhings. 

• It  • ! V 
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CHAP.  XXII. 


Various  Properties  of  the  oxygenated  muriatic 

^Lcid* 


1 HE  power  of  difcharging  every’  kind  of  co- 
lour from  painted  or  printed  goods,  muft  render 
the  difcovery  of  the  oxygenated  muriatic  acid 
of  the  higheft  value  to  manufa&urers  of 
paper,  who  may  very  profitably  avail  them- 
felves  of  the  acid  to  form  white  paper  out  of 
coloured  rags.  It,  in  fome  meafure,  affords  them 
an  additional  refource  to  fupply  their  manu- 
fa£lories  with  raw  materials,  and  to  avoid  any 
particular  forting.  They  may,  even  in  this  re- 
fpeft,  extend  their  fpeculations  to  cordage, 
oakum,  old  fails,  and  other  articles,  which 
they  may  bleach  as  fpeedily,  and  in  as  large  a 
quantity,  as  they  pleafe,  without  giving  them- 
felves  any  concern  about  the  fcarcity  of  rags. 
It  may  alfo  be  queftioned,  why  the  bleaching 
property  of  the  oxygenated  muriatic  acid  fhould 
not  be  ufed  to  whiten  paper  which  has  been 

written 
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Written  upon,  and  is  become  wafte.  This 
paper  may  afterwards  be  fized  again,  like  any 
other  fort,  by  which  means  the  produfit  and 
aftivity  of  this  manufaftory  may  be  inftanta- 
neoufiy  augmented.  This  laft  objeft  is  fo  much 
the  more  eafy  to  be  attained,  becaufe  the  leaves 
of  paper,  containing  writing,  require  to  be 
fteeped  only  one  {ingle  time  in  the  oxygenated 
muriatic  acid  without  fmell.  The  work  is, 
therefore,  of  the  greateft  facility.  This  firft 
operation  may  be  made  on  a number  of  leaves 
together,  difpofed  in  fuch  a manner  that  the 
oxygenated  muriatic  acid  may  furround  and  pe- 
netrate each  leaf  fufpended  in  the  fluid.  It 
muft  be  followed  by  a bath  of  fulphuric  acid,  of 
the  fame  ftrength  as  has  already  been  prefcribed 
for  the  dreffings.  This  bath  is  eflentially  ne- 
ceflary,  however  clearly  the  ink  may  appear  to 
have  been  difcharged  when  the  paper  comes 
out  of  the  muriatic  acid.  The  fulphuric  acid  is 
required  to  take  up  the  iron,  which,  as  is  wed 
known,  compofes  a great  part  of  every  writing 
ink.  Care  muft  be  taken  to  wafti  the  paper, 
when  it  comes  out  of  this  laft  bath,  in  clean  and 
’limpid  water,  in  order  to  carry  off'  the  fulphuric 
acid,  after  which  the  paper  may  be  fized,  if  ne- 
ceflary,  and  then  left  to  dry.  Such  paper  as 
has  been  Çzed  before  it  has  undergone  this  ope- 
ration. 
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ration,  will  not  require  fizing  again,  or  at  leaft 
this  is  very  feldom  the  cafe,  uniefs  it  has  re- 
mained  too  long  in  the  rinling  water.  The 
paper,  when  dried,  muft  be  afterwards  treated 
exactly  in  the  fame  manner  as  if  it  had  been 
newly  manufaôured.  This  method  of  bleach- 
ing written  paper  may  alfo  be  of  the  greateft 
nfe  to  men  of  bufinefs  of  every  defcription, 
merchants,  and  others,  who  ufe  many  books. 
When  thefe  have  become  ufelefs,  and  out  of 
date,  they  may,  by  the  method  here  direfted, 
be  e a fily  cleared  of  their  writing,  and  ren- 
dered ufeful  a fécond  time  *.  When  we  re- 
fieft  on  the  property  of  the  oxygenated  muriatic 
acid  to  difcharge  ink  from  paper,  we  obferve, 
in  the  aâion  of  this  liquor,  a kind  of  analogy 
with  that  aftion  which  takes  place,  in  the 
courfe  of  time,  with  refpeft  to  ancient  writings. 
There  is  reafon  to  think,  that,  in  this  laft  cafe, 
the  air,  by  virtue  of  the  oxygen  which  it 
contains,  is  afted  upon  in  the  fame  manner  as 
the  oxygenated  muriatic  acid;  for  old  writings 


* Since  thefe  experiments  I have  had  occafion  to  make 

charvi’n3,8  If  0IÎ  'he  b'fChing  °f  ,he  Pafte  Paper,  as  on  dif- 
charging  the  colour  of  written  or  printed  papers.  I have 

herefore,  thought  it  ufeful  to  infert,  at  the  end  of  this  work, 
e fenes  of  Particular  precedes  which  I have  made  ufe  of, 
an  w uc  i i addrelfed  to  the  different  committees  of  the  Na- 
tional Convention,  in  the  year  II.  of  the  republic. 
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are  fo  confiderably  altered,  that  a Angle  flight 
bath  of  fulphuric  acid  is  often  fufficient  to  dif- 
charge  them  entirely,  and  in  cafe  this  bath 
fliould  not  have  been  fufficient,  they  do  not 
refill  a very  flight  iinmerfion  in  the  muriatic 
acid. 

The  fame  obfervation  may  be  made  with  re- 
gard to  fnow  and  dew  ; both  thefe  fubftances 
difcolour  and  foon  render  the  foies  of  fhoes 
yellow  when  expofed  to  their  a£lion.  This  ob- 
fervation may  very  eafily  be  made  after  walking 
out  on  the  fnow  or  grafs  embibed  with  dew. 

On  the  fame  principle  it  is  in  the  mountainous 
country,  in  the  department  of  La  Somme,  the 
country  people  clear  their  linens  (imply  by  ex- 
pofing  them  in  the  winter  to  the  a£lion  of  the 
fnow,  the  dew,  and  the  mifls,  without  giving 
them  any  other  preparation,  except  that  they 
are  careful  to  turn  them  from  time  to  time  on 
the  ground,  for  about  fifteen  or  twenty  days,  dur- 
ing which  time  this  vegetable fubflance  is  expofed 
to  the  influence  of  the  air  and  the  atmofphere. 

A folution  of  fulphate  of  foda,  and  the  re- 
fidue  of  the  diflilling  veffels,  is  fometimes  fuC 
ficient  to  difcharge  thefe  ancient  writings,  which 
are  already  in  part  effaced  by  the  oxygen  of  the 
atmofpheric  air  in  the  courfe  of  time. 

! muft  here  mention  an  obfervation  I have 

had 
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had  occafion  to  make  in  the  courfe  of  my  ope- 
rations on  the  bleaching  of  threads  and  cloths. 
The  waters  which  had  ferved  to  rinfe  the  finale, 
double,  and  twilled  threads,  when  taken  out  of 
the  lees,  were  very  foon  covered  in  the  veffels, 
where  this  rinfing  was  then  performed  with  a 
kind  of  lather,  more  or  lefs  white,  accordingly 
as  the  thread  was  more  or  lefs  advanced  in  its 
bleaching.  This  froth,  which  rofe  to  the  top 
of  the  water,  was  fometimes  more  than  an  inch 
in  thicknefs,  according  to  the  quantity  of  thread 
or  cloth  which  was  rinfed  or  cleared,  and  forms 
an  excellent  pafte  for  the  immediate  manufacture 
of  paper.  It  may,  in  faCt,  be  eafily  underllood 
that  this  fubllance  is  of  the  fame  nature  to  that 
which  is  ufually  formed  by  the  decompofed  rags 
in  the  paper-mil  Is,  and  is,  in  the  prefent  cafe,  form- 
ed of  an  affemblage  of  the  filaments  of  thread  or 
cloth  detached  by  the  lees  or  the  acid,  but  more 
particularly  by  the  former,  and  more  fpeedily  and 
effeClually  feparated  by  the  rinfing.  I can  alfo 
affert,  that  the  famples  of  paper  which  I have- 
attempted  to  make  with  this  material,  were  very- 
beautiful  and  fine.  The  bleachers  may,  there- 
fore, referve  this  produce,  and  fell  it  to  the 
paper  manufacturer  at  a price  which  muft  necef- 
farily  vary  according  to  its  colour  and  quality. 

The  fame  remark  is  applicable  to  the  inner 

part 


Cottons , Thread , &tV.  241 

part  of  the  fides  of  the  veffels  or  tubes  which  is 
direflly  bleached  by  the  a£tion  of  the  oxyge- 
nated acid,  which,  in  procefs  of  time,  renders 
it  of  a very  fine  white  colour.  This  ligneous 
fubftance*  when  colle£ted,  is  alfo  very  proper 
to  form  paper,  after  it  has  undergone  the  pre- 
vious aftidn  of  the  mallets  or  cylinders  of  the 
paper-mill,  and  is  afterwards  properly  diluted 
With  water,  according  to  the  pfa&ice  of  thé 
paper-makers  ; a very  confiderable  quantity  of 
this  pafte  may  even  be  colîefléd  in  a fhort  time. 
Nothing  is  more  neceftary  for  this  obje£t  than 
to  difpofe  the  wood  in  the  veffels  deftiiled  for 
this  purpofe  in  fuch  a manner,  that  it  may  pre- 
fent  alternately  to  the  acid  and  the  fait  of  thé 
intermediate  lees  the  greateft  quantity  of  furfacé 
poflible.  Two  lixiviations*  and  two  immerfions* 
are  fufficient  to  alter  the  wood  fo  far  that  it  may 
be  rafped  off  with  advantage.  This  very  eco- 
nomical method  may.  With  much  profit,  be  ufed 
to  fupply  certain  pàftes,  which  will  afford  very 
fine  and  good  paper,  according  to  its  beauty» 
its  whitenefs,  and  the  proportionate  mixture  of 
other  paftes  formed  from  rags.  I have  in  this 
manner  fabricated  fmall  famples  of  paper, 
which  I fliewed,  at  the  beginning  of  17S9,  to 
the  adminiflration  of  commerce,  announcing 
this  particular  method,  as  well  as  that  of  mak- 
ing 
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ing  a kind  of  grey  paper  with  the  tufts  of  the 
typha  paluftris.  Thefe  paftes  are  not  to  be  re- 
jected, even  fuppofing  they  could  only  be  ufed 
for  the  white-brown  or  common  paper,  or  for 
pafleboard  ; as  they  would  always  contribute  t$> 
render  the  fine  rags  more  abundant  for  the  ma- 
nufafture  of  white  papers,  to  which  ufe  they 
might  be  entirely  referved,  if  it  fhould  not  be 
found  advantageous  to  mix  them  with  the  other 
materials  to  produce  the  intermediate  kinds  of 
paper. 

Olive  oil,  expofed  in  the  uppermoft  falfe 
bottom  of  the  pneumatic  veffel  to  the  gas  or 
vapour  of  the  oxygenated  muriatic  acid,  pall- 
ed through  water  loaded  with  potafh  in  the 
proportion  I have  pointed  out,  became  changed 
to  the  confidence  of  foft  foap,  or  very  white 
greafe,  without  tafte,  nearly  mifcible  with  wa- 
ter, not  foluble  in  the  fpirit  of  wine,  nor  fub- 
je£t  to  any  perceptible  change  by  the  ordinary 
muriatic  or  nitric  acids.  Re£tified  fulphuric 
acid  alone  decompofes  it  almoft  as  foon  as 
poured  on.  The  muriatic  acid,  with  which  the 
oil  was  combined,  flies  off,  and  the  fulphuric 
acid  changes  the  white  and  foapy  colour  of  the 
oil  into  a brown  mafs,  which  very  foon  after- 
wards became  blackifh.  Does  not  this  expe- 
riment lead  to  a prefumption  that  it  might  be 

poffible 
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poflible  to  form  a kind  of  muriatic  foap  in  the 
foft  or  hard  form,  which  fhould  have  the  pro- 
perty of  bleaching  ? Thus  much  is  certain, 
that  from  this  notion  I have  attempted  to  com- 
bine olive  oil  with  potafh,  partly  neutralized 
by  the  oxygenated  acid  ; and  a fample  of  thread, 
which  I bleached  and  foaped  with  this  kind  of 
foap,  appeared  to  me  to  become  white  to  a 
higher  degree,  and  much  more  fpeedily,  than 
by  the  method  above  defcribed.  This  new 
method  would  be  of  infinite  utility  in  every 
refpeft. 

Copper  or  brafs  expofed  in  the  fame  manner 
as  the  oil  above  mentioned  to  the  action  of  the 
oxygenated  acid  gas,  became,  at  firft,  blackifh, 
after  which  it  was  covered  with  a firm,  dry, 
pellicle  of  verdigreafe,  as  well  above  as  be- 
neath : this  verdigreafe  was  of  a very  fine  colour. 
When  wafhed  and  ground,  it  is  abfolutely  equal 
in  colour  to  that  fine  Englifh  green  fo  highly 
efteemed,  with  which  the  fafhionable  paper- 
hangings  are  printed.  It  might  be  poflible  to 
obtain  this  matter,  in  great  quantities  of  it,  at  a 
low  price,  by  conftrufting  an  apparatus  for  this 
purpofe.  I have  obtained  this  kind  of  verdi- 
greafe  by  putting  copperplates  into  the  waters 
obtained  from  the  refidue  of  the  diftilling  vefiels. 
I have  had  occafion  to  remark  on  this  fubjeft, 
r 2 that 
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that  the  fluid  was,  in  the  courfe  of  time,  covered 
with  a pellicle  fimilar  to  that  which  rifes  upon 
milk  when  fet  to  boil,  but  of  a green  colour. 

Water,  impregnated  with  the  gas,  has  no 
aftion  upon  the  copper,  èxcept  in  the  courfe  of 
a long  time  ; but  the  gas  itfelf  acts  inftantly 
either  upon  copper  or  brafs. 

This  kind  of  verdigreafe  may  alfo  be  ufefully 
employed  in  dying,  and,  in  many  inftances,  fup- 
ply  the  place  of  that  which  is  made  with  the 
refufe  of  grapes  in  the  fouthern  provinces. 

Tin  veflfels  (pewter)  are  totally  diflblved  or 
corroded  by  the  oxygenated  muriatic  gas,  and 
aflfume  a grey  colour. 

Malacca  tin  is  corroded  in  like  manner,  but 
it  affumes  a whitifh  colour.  From  this  experi- 
ment it  is  that  we  have  thought  proper  to  con- 
clude, that  the  folder  of  leaden  tubes  cannot 
long  refill  the  aflion  of  the  gas  or  liquor  which 
is  impregnated  with  our  acid,  and  that  it  is  par- 
ticularly necefiary,  when  tubes  of  this  metal 
are  to  be  ufed,  that  they  fhould  be  caft  entire, 
or  without  folder  *. 

* As  the  muriatic  acid,  whether  oxygenated  or  not,  when 
in  the  expanded  or  vapourous  ftate,  attacks,  and  fpeedilv 
rafts  copper,  iron,  and  tin,  it  is  improper  to  have  in  the 
place  of  uiftillation,  any  veflel  or  infiniment  made  of  thofe 

metals,  becaufe  they  would  fpcedily  be  defiroyed. 
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Sheet  lead  did  not  all,  or  fcarcely  at  all,  change 
its  colour  or  properties  by  this  expofure.  It 
merely  acquired  a flight  brown  tinge.  It  was 
in  confequence  of  this  experiment  that  I de- 
termined to  fubftitute  tubes  and  adopters  of 
lead  inftead  of  thofe  of  glafs,  and  to  recom- 
mend that  the  pneumatic  veflels  to  be  made  of 
common  wood,  and  that  thefe,  as  well  as  the 
veflels  for  immerfion,  fliould  be  defended  with 
fhcet  lead. 

Litharge  of  gold,  or  yellow  litharge,  remains 
dry,  and  undergoes  no  other  effe£i  than  to  ac- 
quire a violet  colour. 

The  dire&ions  or  addrefs  on  the  outfide  of 
letters  difappear  entirely,  without  leaving  any 
trace  or  alteration  in  the  paper.  This  experi- 
ment, added  to  that  of  taking  out  the  ink- 
marks  made  by  the  proprietors  of  ftockings, 
gave  me  the  fir  ft  hint  to  apply  this  method  of 
bleaching  to  written  paper,  which  I have  men- 
tioned in  this  chapter. 

Red  fealing-wax  became  of  a pale  rofe-colour, 
and  was  reduced  into  a kind  of  moift  or  foft  wax. 

Indigo,  in  fmall  fragments  expofed  in  the 
fame  manner  to  the  oxygenated  muriatic  acid 
gas,  changed  its  colour  from  a deep  blue  to  the 
yellow  colour  of  dead  leaves.  Black  pitch  merely 
became  red  at  its  furface.  Hair,  and  feathers 
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of  a black  colour,  were  changed,  the  firft  grey, 
and  the  latter  to  an  aurora  colour.  Green  oil- 
cloth ( toile  ciré ; ),  fpotted  with  black,  became 
very  white,  and  fpotted  with  brown  fpots. 

Fluid  vegetable  alkali,  being  the  foJuion  of 
blue  potafh  expofed  to  the  fimple  conta£t  of 
the  oxygenated  muriatic  acid,  acquired  the 
property  of  bleaching  like  the  true  water  of 
Javelle,  but,  inftead  of  the  clear  yellow  colour 
it  at  firft  poffeffed,  it  became  white  and  limpid* 
The  bottom  of  the  faucer  made  ufe  of  was  lined 
with  an  infinite  variety  of  very  white  cryftals, 
in  thin  brilliant  plates,  of  a dry  appearance,  like 
talc  or  mica  ; having  the  appearance  of  fo  many 
ferions  of  the  cryftals  of  fulphate  of  potafh, 
through  the  whole  length  of  the  prifms,  termi- 
nating in  their  pyramids.  Thefe  cryftals  might 
be  one  line  and  an  half  in  length,  one  in  breadth, 
and  near  a quarter  of  a line  thick.  This  expe-* 
riment,  and  another  mentioned  in  the  following 
chapter,  feemed  to  prove  that  the  violet  colour 
of  . the  lees,  diftinguiflied  by  the  name  of  ja- 
velle, is,  as  Berthollet  has  obferved,  more  par- 
ticularly owing  to  manganefe,  pf  which  the  co- 
louring matter  is  carried  off  .with  the  gas  that 
efcapes. 

The  folution  of  mineral  alkali,  extrafted  from 
the  foda  of  Alt.eant,  and  of  an  amber  colour, 

being 
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being  expofed  in  the  fame  manner  as  that  of  the 
vegetable  alkali,  acquired  the  fame  property  of 
bleaching,  without,  however,  entirely  lofing  its 
own  colour,  or  prefenting  any  cryftalization. 

Pure  water,  expofed  in  the  fame  manner,  ob- 
tained the  fame  property  of  bleaching,  preferv- 
ing  its  natural  colour,  without  exhibiting  any 
obfervable  peculiarity. 

Thefe  three  different  fluids,  by  becoming  thus 
impregnated  by  the  muriatic  acid  gas,  feem  to 
prove  that  it  is  not  abfolutely  neceflary  to  agi- 
tate the  water  of  the  veflels  to  concentrate  the 
gas.  An  experiment  with  the  intermediate 
tubulated  veflels  of  the  old  apparatus,  in  which 
I have  obtained  pure  folutions  of  this  gas,  co- 
loured yellow  or  greenifh,  and  marked  from  ten 
to  twelve  degrees  of  concentration,  appear  like- 
wife  to  (hew  that  agitation  of  the  water  is  not, 
in  ftri&nefs,  abfolutely  neceflary. 

Thread,  which  had  been  fubje£led  to  the 
lees,  and  was  merely  moift,  or  flightly  humid> 
with  the  lixivial  folution,  being  Amply  expofed 
to  the  vapour  or  oxygenated  acid  gas,  acquired 
a ruddy  white  colour  flmilar  to  that  of  the 
third  immerfion,  and  without  any  kind  of  altera- 
tion. 

Coarfe  thread,  macerated  feveral  days  in  a 
weak  folution  of  fulphate  of  pot^ifh,  became 
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three  fourths  bleached,  and  with  much  uni' 
formity  or  evennefs  of  colour. 

Flax  macerated  in  the  fame  manner  likewife 
obtained  a very  fine  white. 

Flax,  macerated  for  feveral  days  in  the  folu- 
tion  of  potafh,  one  degree  below  zero,  and  ex- 
pofed,  like  the  obje&s  above  mentioned,  to  the? 
oxygenated  muriatic  acid  gas,  became  of  th 
moft  beautiful  white. 

All  thefe  different  articles  were  fubjeft  to  no 
alteration.  It  is  true,  that,  being  apprehenfive 
left  the  gas,  with  which  they  were  impregnated, 
fhould  alter  their  texture  in  confequence  of  its 
concentration  when  they  fhould  become  dry,  J 
was  careful  to  wafli  them  out  in  a large  quan* 
tity  of  water. 

May  we  not  infer  from  thefe  various  trials, 
which  were  all  made  during  the  winter  of  1790, 
that  it  is  highly  probable  that  threads  and  piece* 
goods  might  be  advantageoufly  bleached  by 
Ûmple  expofure  to  the  vapour  of  the  oxyge- 
nated muriatic  acid.  For  this  purpofe  it  Ap- 
pears to  me,  that  the  various  articles,  llightly 
moiftened  with  water  or  with  lees,  would  re- 
quire to  bp  hung  up  in  a very  clofe  chamber, 
like  that  which  is  ufed  for  expoiing  goods  to  the 
vapour  of  fulphur,  into  which  room  the  extre- 
mity of  the  diftilling  veffels  mull  be  introduced, 

to 
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to  convey  the  gas  in  proportion  as  it  fhould  be 
difengaged.  An  experiment  of  this  paturc 
would  require  peculiar  management,  and  its 
fuccefs  would  be  of  the  greateft  importance  to 
the  mapufa&urer. 
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CHAP.  XXIII. 

On  the  Pojfibility  of  applying  the  Ref  dues  to  Profit, 

m 

X H E refidues  to  which  the  attention  of  the 
operator  may  be  direfted,  in  order  to  derive 
advantage,  are  : i.  Thofe  of  the  retorts,  bottles, 
or  other  diftilling  veflels  : 2.  Thofe  of  the  im- 
merfions,  or  bleaching  liquors:  3.  Thofe  of  the 
alkaline  lees,  or  foap  : and,  4.  Thofe  of  the 
baths  of  fulphuric  acid. 

The  refidues  of  the  retorts,  bottles,  or  other 
diftilling  veflels,  are  reducible  to  the  following  : 
1 . Manganefe  not  difcoloured,  and  the  common 
muriatic  acid  coloured  by  manganefe,  if  the 
muriatic  acid  has  been  ufed  inftead  of  the  mu- 
riate of  foda  : 2.  Sulphate  of  foda,  and  a fmall 
portion  of  muriate  of  foda  not  decompofed,  if 
this  laft  has  been  made  ufe  of:  3.  Sulphate  of 
potafh,  if  lees  have  been  ufed  to  extinguifh  the 
fuffocating  odour  of  the  refidue  of  the  folution, 
which  is  always  more  or  lefs  impregnated  with 
oxygenated  muriatic  acid. 


Though 
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Though  I have  reduced  the  proportions  of 
manganefe  to  one-fixth  lefs  than  directed  by, 
Berthollet,  it  is  not,  neverthelefs,  difcoloured  after 
the  operation,  or  rather,  it  is  only  difcoloured  very 
flightly,  and  in  few  places.  ïn  this  ftate  it  ftill 
preferves  fufficient  virtue,  that  is  to  fay,  enough 
of  vital  air  to  be  mixed  with  about  one-third  of 
new  manganefe  of  the  fame  quality.  This  pro- 
perty, or  ftrength,  cannot,  however,  be  afcribed 
to  manganefe  in  lumps,  or  interfperfed  with 
quartz,  though  well  cleared  of  foreign  matter. 
The  manganefe  cryftallifed  in  needles,  fuch  as 
is  fold  by  Lapelletier,  has  alone  afforded  me  this 
very  perceptible  difference  *.  Every  other  man- 
ganefe, on  the  contrary,  that  is  to  fay,  the  ipe- 
cimens  in  lumps,  afford  a much  xlefs  quantity  of 
gas,  and  render  the  bleaching  liquor  lefs  ftrong. 
This  laft  kind  of  manganefe  is  alfo  harder  and 
more  troublefome  to  pulverife. 

The  manganefe  t&ken  out  of  the  retort, 
after  the  firft  diftillation,  preferves  almoft  the 
whole  of  its  metallic  brilliancy,  and  foils  the 
hands  as  before,  and  may  be  ufed  to  purify 
glafs.  It  is  true,  that  in  this  ftate  it  feems  to 
have  increafed  in  bulk.  Manganefe  entirely 
decompofed  is  known  by  the  whitifh  or  pale 

* This  manganefe  is  brought  from  Hambourg,  in  the 
duchy  of  Deuxponts. 
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purple  colour,  which  the  ftrong  impreffion  of 
the  fire  has  given  it. 

The  folution  of  the  refidue  of  the  diftilling 
veffels  diluted  with  water,  the  evening  after  the 
diftillation,  is  found  on  the  following  day,  if  the 
veffels  have  been  clofed,  to  be  of  a fine  red,  in- 
clining to  violet  or  purple,  accordingly  as  the 
folution  has  been  more  or  lefs  diluted  ; but  this 
colour  does  not  fail  to  difappear  by  expofure  to 
the  open  air,  or  by  the  heat  employed  to  eva- 
porate it.  In  either  cafe,  the  violet  colour  of 
the  folution  is  changed  for  a ihade  inclining  to 
apple-green. 

It  feldom  happens  that  the  water  which  holds 
the  refidue  of  the  retort  or  bottle  in  folution,  is 
not  fufficiently  concentrated  to  afford,  after  re- 
maining for  a day  or  two  in  the  receiving  vef- 
fels, cryftals  of  the  fulphate  of  foda  ; but  thefe 
cryftals,  which  are  of  different  fizes,  are  covered 
with  manganefe,  from  which  it  is  neceffary  to 
clear  them.  This  is  eafily  done,  by  putting  a 
fmall  quantity  of  thefe  refidues  into  a veflel, 
and  pouring  a little  clean  water  upon  them, 
which,  after  brifk  agitation,  muft  be  imme- 
diately poured  off,  before  the  manganefe  fub- 
fides,  into  a proper  veffel  intended  to  receive 
this  laft  fubitance.  This  manœuvre  is  to  be  re- 
peated 
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peated  four  or  five  times  as  quic^y  as  pofiible, 
in  order  thatlefs  of  the  fait  may  be  diffolved. 

This  trouble  of  wafhing  may  be  avoided,  if 
the  violet-coloured  water,  which  covers  the  re- 
fidue  of  the  diftilling  veflels,  be  carefully  de- 
canted off  into  wooden  or  leaden  receptacles 
appropriated  to  this  purpofe.  The  cfyftals, 
which  are  foon  afterwards  formed  in  this  water, 
are  neat  and  clear  as  they  ought  to  be.  But  it  is 
neceffary,  after  having  decanted  this  violet- 
coloured  fluid,  that  common  water  fnould  be 
poured  into  the  retorts  or  bottles,  for  the  pur- 
pofe of  facilitating  the  extra£lion  of  what  re- 
mains. This,  together  with  the  water,  muft  be 
referved  by  itfelf*  If  it  be  propofed  to  fepa- 
rate  the  manganefe,  for  the  purpofe  of  ufing  it 
again,  as  I have  before  mentioned,  the  follow- 
ing method  muft  be  recurred  to.  The  refidue 
muft  be  wafhed  repeatedly  with  a large  quan- 
tity of  water  till  it  gives  no  perceptible  faline  or 
acid  indication.  The  refidue  muft  then  be 
dried,  and  afterwards  mixed  with  new  manga- 
nefe, in  the  proportions  before  dire£ïed.  If  the 
waters  of  the  wafhing  be  fufficientiy  impreg- 
nated to  render  it  proper  to  mix  them  with  the 
violet  water,  in  order  to  increafe  the  product  of 
cryftals,  whether  by  infenfible  evaporation,  or 
by  the  affiftance  of  heat,  this  muft  be  done. 
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taking  care  only,  that  in  the  latter  procefs  leaden 
veffels  muft  be  ufed,  becaufe  copper,  iron,  and 
moft  other  metals  would  be  fpeedily  corroded 
and  deftroyed. 

The  fulphates  of  foda  and  of  potalh,  which 
are  obtained  from  the  walkings  of  the  refidue  of 
the  diftilling  veffels,  have  not  hitherto  been  ap- 
plied to  any  ufe  in  the  arts.  It  is  poffible,  as  I 
have  before  remarked,  to  employ  them  for  dif- 
colouring  certain  ribbands,  and  effacing  writing 
from  paper  or  parchment,  as  well  as  for  fcour- 
ing  copper  and  iron  for  braziers,  &c.  Both  thefe 
faits  are  likewife  ufed  in  medicine  when  puri- 
fied ; but  it  may  be  doubted  whether  the  apo- 
thecaries would  purchafe  them,  becaufe  the 
very  fmall  quantity  they  confume  is  afforded 
very  cheap  from  the  falt-works  of  Lorraine  and 
other  places; 

It  would,  therefore,  be  much  more  interefting 
to  decompofe  thefe  faits,  and  obtain  the  alkalis, 
in  a difengaged  ftate,  which  might,  in  that 
cafe,  be  ufed,  to  make  the  lees  in  the  fubfe- 
quent  operations.  Berthollet,  in  the  firft  vo- 
lume of  the  Annales  de  Chimie,  informs  us> 
that  feveral  perfons  have  communicated  different 
recipes  to  him  for  effe&ing  this  purpofe  ; it  were 
much  to  be  wilhed  that  the  authors  would 
benefit  the  public  by  a more  liberal  communi- 
i cation. 
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cation.  In  the  mean  time  I fhall  here  remark, 
that  it  is  very  poffible  to  decompofe  thcfe  neu- 
tral faits  by  means  of  liberal  fulphur  and  the 
muriate  of  foda,  by  the  fulphuric  acid,  and 
more  efpecially  by  certain  metallic  oxydes,  par- 
ticularly that  of  lead.  I have  fuccefsfully  tried 
this  laft  method  in  1784,  which  was  indicated 
by  Scheele.  The  alkali  which  is  obtained  by 
thefe  different  proceffes  is  of  the  pureft  kind, 
and  I have  had  reafon  to  be  affured,  that,  with 
proper  treatment,  it  affords  glafs  equal  in  beauty 
to  flint  or  cryftal  glafs  *. 

The  fécond  refidue,  which  may  be  applied 
to  ufe,  is  that  of  the  exhaufted  liquor  of  im- 
merfion.  After  the  vital  air,  or  oxygen,  has 
been  exhaufted,  the  odorant  liquor  contains 
nothing  but  muriatic  acid  and  water  ; the  liquor 
without  fmell  likewife  contains  muriate  of  pot- 
afh.  This  fait,  as  well  as  the  neutral  faits,  with 

* The  Committee  of  Public  Safety  publifhed,  fn  the  fé- 
cond republican  year,  the  various  procédés  for  decomposing 
muriate  of  foda,  which  it  had  received  from  the  different  au- 
thors or  inventors.  Eftabiifliments  may,  therefore,  be  made 
for  fupplying  the  national  commerce  with  the  alkaline  fait 
of  foda,  the  ufe  of  which  is  indifpenfible  in  different  works, 
fuch  as  thofe  of  glafs,  foap,  dyeing,  bleaching,  &c.  for  the 
fupply  of  which  feveral  millions  are  annually  expended  among 
foreigners.  Note  of  the  Author. 

A copy  of  this  report  may  be  feen  in  the  Annales  de 
Chimie. — T , 
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a fixed  alkaline  bafe,  is  of  fome  ufe  in  mecîi- 
cine,  but  it  is  not  worth  while  to  extraft  any 
thing  but  the  fulphate  of  foda.  This  may  be 
decompofed  for  the  fake  of  the  alkali,  if  the 
refult  fliould  be  attended  with  fufficient  profit, 
I fliall  fimply  remark  in  this  place,  that  thefe 
exhaufted  bleaching  liquors  may  be  effeftually 
ufed  in  making  fal  ammoniac.  The  different 
trials  1 have  made  on  this  fubjeft,  by  combining 
them  with  the  volatile  alkali  of  putrified  urine 
or  rotten  vegetables*  have  conftantly  tended  to 
confirm  my  opinion.  Laftly,  if  it  fliould  be 
found  advantageous  to  reduce  the  pure  bleach- 
ing liquor  without  potafh  to  the  merchantable 
ilrength,  it  may  be  ufed  for  the  fubfequent 
diftillations,  in  the  fame  manner  as  other  mu- 
riatic acid,  inftead  of  the  muriate  of  foda  and 
fulphuric  acid  ; unlefs,  indeed,  it  fliould  be 
thought  more  advantageous  to  ufe  it  for  making 
white  lead  or  verdigris,  both  which  combi- 
nations I have  made  and  ufed  in  painting  with 
fuccefs.  The  verdigris  might  alfo  be  ufed  in 
dyeing. 

I have  alfo  occafionally  ufed  thefe  waters  of 
immerfion  of  the  muriatic  acid  without  fmell,  to 
make  the  fécond  lees  for  piece-goods  and 
threads.  This  fluid  becomes  as  highly  charged 
as  if  the  lees  had  been  pure.  The  exhaufted 

bleach* 
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bleaching  liquor  may  likewife  be  ufefully  em- 
ployed in  the  flrft  maceration  of  goods  ; for 
which  purpofe,  when  it  is  not  highly  charged 
with  colouring  matter,  it  is  no  lefs  valuable  than 
the  new  liquor  from  the  pneumatic  veffels. 

There  is  another  property  of  the  exhaufted 
bleaching  liquor,  which  is,  perhaps,  of  conlider- 
able  importance,  namely,  that  of  accelerating 
the  vegetation  of  plants  ; from  repeated  trials 
I can  affirm  that  it  poffieffes  peculiar  properties 
in  this  refpeft.  I have  at  different  times  ufed 
it,  inftead  of  common  water,  on  cauliflowers, 
chervil,  peas,  cabbages,  leeks,  &c.  : and  thefe 
various  plants  have  not  only  grown  more  quickly 
than  others  of  the  fame  kind  planted  in  the 
fame  bed,  and  watered  with  river  water,  but 
have  likewife  acquired  double  the  fize. 

Befides  the  property  of  accelerating  vegeta- 
tion, thefe  waters  have  likewife  the  property  to 
drive  away,  at  the  inftant  of  pouring  on  the 
ground,  the  fpiders,  ants,  worms,  fnails,  and 
other  reptiles  of  this  kind,  which  are  noxious 
to  plants  and  feeds.  A gardener,  near  the  la- 
boratory where  I made  the  muriatic  acid  for 
bleaching,  was  fo  fully  convinced  of  the  advan- 
tage of  thefe  waters,  from  his  own  experience, 
that  he  requefted,  as  a favour,  that  I would  re- 
ferve  them  for  his  ufe  ; and  was  continually 

s fpeak- 
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fpeakinginpraife  of  the  good  effe£h  it  produced 
on  the  plants  in  his  garden. 

But  in  proportion  as  the  fmall  quantity  of 
oxygenated  muriatic  acid,  diffufed  through  the 
exhaufted  water,  is  of  advantage  to  vegetation, 
fo  much  more  noxious  it  is  to  plants  when  in 
the  form  of  gas  or  vapour.  Plants  expofed  to 
this  elaftic  fluid  inftantly  fade  and  perifh.  I 
have  frequently  feen  this  effeft  on  the  plant 
monk's-hood,  and  even  on  vines,  the  leaves  of 
which  foon  became  yellow,  and  the  Items,  after 
having  languifhed  for  a certain  time,  partly  died. 

With  regard  to  the  third  refidue,  of  which 
the  waters  of  lixiviation  form  a part,  I think  I 
have  faid  all  that  is  neceflary  in  the  chapter 
upon  lixiviums.  I fhall  here  only  add,  that  if 
there  were  an  opportunity  of  difpofing  of  them 
to  advantage  to  a faltpetre-work,  it  would  pro- 
bably be  more  advantageous  than  to  reduce 
them  by  evaporation.  There  is,  however,  rea- 
fon  to  think,  that  the  old  lees  might  be  re- 
•ftored  to  a certain  point  by  boiling  them  a long 
time  with  lime  ; this  earth,  having  the  property 
of  deflroying  the  vegetable  parts  which  cover 
and  weaken  the  alkalis,  might,  perhaps,  produce 
the  fame  efteft  as  reducing  the  folution  to  the 
folid  confidence. 

The  following  is  likewife  an  economical  me- 
*■ - thod 
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thod  of  conftantly  applying  the  fame  lees  to  life* 
which  I have  often  employed  with  the  greateft 
fuccefs.  It  confifts  (imply  in  throwing  the  allies» 
from  which  they  have  been  extra&ed,  into  the 
(ires  ufed  for  domellic  purpofes  in  the  houfe, 
fuftering  them  to  dry,  and  afterwards  wetting 
them  with  the  exhaufted  lees  from  time  to  time, 
which  are  to  be  referved  for  this  purpofe.  The 
flame  of  the  wood,  burned  in  the  chimney 
(for  thefe  obfervations  are  only  applicable  to  a 
wood  fire),  and  the  heat  of  the  hearth,  foon 
burn  the  impurities,  which  coloured  the  alkali, 
and  the  afhes  fpeedily  become  proper  for  lixi- 
viation as  before.  This  operation,  which  de- 
mands very  little  care,  may  be  of  great  ufe, 
even  in  the  domeftic  concerns  of  a houfe  where 
alkaline  lees  are  ufed. 

The  foap-waters  likewife  are  not  to  be 
negle&ed.  It  would  be  poflible  to  decompofe 
them,  either  by  means  of  the  waters  which 
have  ferved  for  the  baths  of  fulphuric  acid,  or 
with  thofe  of  the  exhaufted  bleaching  liquor  ; but 
the  beft  ufe  would  be  for  the  manufacture  of  fait* 
petre,  for  which  purpofe  the  alkali  muft  be  ex- 
traded  by  calcination.  In  the  laft  cafe  the  procefs 
is  nearly  the  fame  as  with  the  lees  ; that  is  to  fay, 
when  the  foap-water  is  reduced  to  the  con- 
fidence pf  extrad,  and  nearly  dry,  the  oil  muft 
n be 
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be  burned  off  in  an  open  fire,  which  will  leave 
the  alkali  foluble  in  water,  and  ready  for  ufe, 
in  the  diftillations  and  lixiviations,  in  the  fame 
manner  as  new  potafh.  I have  pra&ifed  this 
method,  and  muft  here  remark,  that  new  foap- 
water  rifes  in  froth  above  the  veffel  when  it 
boils,  whereas  that  which  has  been  ufed  does 
not  exhibit  the  fame  property. 

With  regard  to  the  baths  of  fulphuric  acid, 
which  compofe  the  fourth  refidue,  when  they 
are  too  much  diluted  with  water,  from  the  im- 
merfion  of  wet  articles,  the  fhorteft  method  is 
to  add  more  acid,  or  elfe  to  concentrate  the 
fluid  in  the  fame  manner  as  I have  obferved 
with  regard  to  the  fulphate  of  foda,  and  other 
faits.  For  this  purpofe  it  may  be  concentrated 
to  fuch  a degree  as  to  be  ufed  again  inflead  of 
common  fulphuric  acid,  or  it  may  be  ufed  tor 
making  alum  or  fulphate  of  ammoniac,  by  com- 
bination with  the  alkali  of  urine  or  putrefying 
vegetables. 
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CHAP.  XXIV. 


The  Method  of  bleaching  Hemp  and  Flax  in  the 
unmanufactured  State , as  well  as  Thread  and 
Piece-goods  y by  the  Affiftance  of  Water  only . 


I HAVE  long  remarked,  that  the  rags  or 
pieces  of  unbleached  cloth,  which  have  been 
fet  to  ferment  in  order  to  make  blotting-paper, 
became  white  to  a certain  point,  in  confequence 
of  being  waflied  or  foaked,  either  in  heaps  or 
under  the  mallets,  for  the  purpofe  of  deftroying 
their  texture.  The  wafhing,  in  thefe  circum- 
ftances,  becomes  more  eafy  on  account  of  the 
fermentation,  which  opens  the  threads  of  the 
cloth,  and  the  mechanical  procefs  of  the  cy- 
linder, or  mallet,  which  renders  the  colouring 
parts  more  eafily  detached,  and  in  a certain 
degree  diffolyed.  I attempted  to  imitate  this 
fermentation,  and  folution  of  the  colouring  part 
of  the  thread,  by  wafhing  in  a large  quan- 
tity of  water.  I made  my  experiment  in  pre- 
ference upon  flax.  I firft  macerated  it  in  pure 
river  water,  in  a veflel,  where  I fuffered  it  to 
$ 3 remain 
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remain  till  the  furface  of  the  fluid  was  covered 
with  numerous  bubbles.  In  this  ftage  I turned 
it,  and  faw,  with  pleafure,  that  its  grey  colour 
was  changed  to  a light  yellow.  I then  changed 
the  water,  firft  wafliing  out  the  flax,  and  left  it 
till  other  bubbles  appeared,  when  I waflied  it 
again.  At  the  fécond  wafhing,  I obferved  lè- 
verai parts  which  were  whiter  than  the  reft, 
and  at  the  fame  time  obferved  a confiderable 
quantity  of  fmall  portions  of  grey  and  yellowifh 
impurities,  which  detached  themfelves  from  the 
filaments  of  the  flax.  I then  waflied  it  with  rub- 
bing, and  was  not  a little  furprifed  to  obferVe  the 
quantity  of  impurity  increafe,  and  the  flax  become 
whiter  in  proportion.  Encouraged  by  the  fuccefs 
of  this  wafliing,  I then  plunged  the  fame  flax  into 
warm  water,  to  haft|n  the  folution  of  the  other 
colouring  parts,  which  had  immediately  fixed 
themfelves  on  the  flax,  as  foon  as  it  had  dried, 
after  taking  out  of  the  veflel.  I then  prefled  it 
in  the  water,  which  difengaged  an  additional 
quantity  of  colouring  parts,  and  the  flax  appear- 
ed • much  more  beautiful.  I did  not  carry  this 
experiment  further,  becaufe  the  flax  appeared 
clear  and  white,  to  as  great  a degree  as  I fup- 
pofed  it  would  arrive  at  by  this  method,  for  no 
more  impurities  were  detached.  Though  it  ap- 
peared to  be  white,  when  in  the  ftate  of  divi- 
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fion,  yet  in  the  mafs  it  (till  preferved  a flight 
(hade  of  yellow,  which  with  a Ample  bath  of 
oxygenated  muriatic  acid  totally  difappeared, 
without  the  ufe  of  lees,  or  any  other  particular 
preparation. 

This  experiment  perfeftly  agrees  with  an  ob- 
fervation  which  may  be  daily  made  upon  pieces 
of  cloth  which  are  fubjeSed  to  the  fulling-ftock. 
Some  of  thefe  pieces  have  holes  in  them  ; and 
in  order  that  thefe  damaged  parts  may  not  be 
enlarged  by  the  procefs  of  fulling,  it  is  ufual  to 
fecure  them  by  fewing  on  a piece  of  brown 
linen  cloth.  I have  remarked,  not  without 
aftonifliment,  that  thefe  pieces  of  unbleached 
linen,  after  having  remained  in  the  water  for 
two  or  three  days,  with  the  cloths  to  which 
they  were  fixed,  and  which  were  thus  expofed 
in  order  to  clear  them,  either  from  the  folution 
of  foap,  the  urine,  or  the  fullers’  earth,  became 
as  white  as  if  they  had  been  pafled  through  the 
lees,  and  expofed  alternately  in  the  field  for 
feveral  months,  or  the  ufual  time  employed  in 
bleaching. 

This  refult  likewife  agrees  with  the  method 
in  ufe  in  India,  where,  according  to  the  rela- 
tion of  travellers,  the  natives  bleach  their  fine 
cottons,  which  we  receive  from  them,  in  no 
Other  way  than  by  wetting  and  evaporation  by 
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the  fun,  and  expofure  to  the  dew,  without  the 
ufe  of  lees,  or  any  other  preparation. 

All  thefe  experiments  prove,  therefore,  that 
it  would  be  very  poffible  to  bleach  with  water 
alone,  if  not  piece-goods,  at  leaf!  flax,  in  as  ex- 
peditious a manner  as  can  be  defired.  This  has, 
to  a certain  extent,  been  put  in  practice  by  a 
certain  induftrious  individual  in  the  town  of 
Amiens,  named  Bade.  Without  any  know- 
ledge of  this  man,  or  his  method,  but:  from  the 
Ample  recital  of  his  difcovery,  that  he  had 
bleached  hemp  in  the  (talk  by  water  alone,  I 
was  tempted  to  make  the  trial.  In  confequence 
Î fet  to  macerate  in  water,  during  for  about  a 
fortnight,  a certain  quantity  of  hemp  flalks,  which 
had  been  gathered  about  five  or  fix  months,  and 
afterwards  dried  in  a barn,  without  undergoing 
the  procefs  of  rotting.  At  the  end  of  fifteen 
days  the  hemp  had  recovered  its  original  ver- 
dure, that  is  to  fay,  the  appearance  it  had  when 
firfi:  gathered.  I rubbed  them  much  under 
water,  which  difperfed  the  green  matter  which 
appeared  on  the  bark,  and  difcovered  the  fibrous 
part,  which  had  a pretty  good  appearance.  I 
feparated  this,  and  left  it  to  fteep  for  feveral 
fucceflive  days  in  frefh  water,  after  which  I gave 
it  another  rubbing,  and  immerfed  it  for  a fécond 
time.  It  then  appeared  of  a very  beautiful 

white. 
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■white,  nearly  the  fame  as  thread  acquires  by  the 
old  method  of  bleaching  in  the  field,  or  the  new 
procefs  with  the  oxygenated  muriatic  acid. 
This  flax  retained  only  a very  flight  tinge  of  a 
pale  ruddy  colour. 

Thefe-  various  experiments  evince  how  import- 
ant it  would  be  to  bring  the  fteeping  of  hemp 
and  flax  to  perfection,  particularly  of  the  latter 
article,  which  in  the  department  of  La  Somme, 
whence  it  is  watered  only  on  the  grafs  ; but  the 
defire  of  gain,  which  attends  to  the  weight  only, 
and  not  the  quality,  will  fcarcely  permit  the 
■ old  method  to  be  laid  afide.  On  the  other 
hand,  the  bleacher,  who  is  accuftomed  to  ufe 
lime  in  folution,  and  even  in  fubflance— an  in- 
gredient which  is,  in  forne  refpeâs,  rendered 
neceflary  by  his  intereft,  and  the  black  tenacious 
colour  of  flax  thus  watered — might  alfo,  per- 
haps, be  unwilling  to  abandon  this  praCtice. 
For  the  cheap  price,  which  the  ufe  of  this  me- 
thod enables  him  to  offer,  namely,  3 fols  an 
ell,  without  regard  to  the  breadth,  may  fecure 
employ,  which  would,  perhaps,  leave  him,  if  he 
were  to  ufe  another  method,  fomewhat  more 
cofily,  though  at  the  fame  time  in  every  refpeû 
beneficial  for  the  merchandize  and  the  pro- 
prietor. 

CHAP. 
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CHAP.  XXV. 


The  Method  of  Bleaching  written  or  printed  Papers 
and  Rags y whether  unbleached , dyed , or  coloured . 

■ . W i\j  ■ l . . . ~ 

TTVîE  following  proceffes  are  extra&ed  from 
different  memoirs  addreffed  to  the  Committee  of 
Commerce  of  the  French  National  Convention  j 
alfo  to  the  Commiffion  of  Subfiftences  and  Pro- 
vifions,  on  the  24th  Frimaire,  the  13th  Plu- 
viofe,  and  the  9th,  14th,  and  21ft  of  Germinal, 
in  the  fécond  year  of  the  French  republic. 

Bleaching  of  old  printed  Papers , to  be  worked  up 
again . 

1.  Boil  your  printed  paper  for  an  inflant  in 
folution  of  foda  rendered  cauftic  by  potafh.  The 
foda  of  varech  is  good. 

2.  Steep  them  in  foap-water,  and  then  wafh 
them,  after  which  the  material  may  be  decom- 
pofed,  or  reduced  to  apulp,  by  the  machinery 
of  the  paper-mill.  The  wafliing  with  foap  may 
be  omitted  without  any  great  inconvenience. 

Bleaching 
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Bleaching  of  old  written  Papers,  to  be  worked  up 
again. 

Steep  your  paper  in  a cold  folution  of  ful- 
phuric  acid  in  water,  after  which  wafh  them 
before  they  are  taken  to  the  mill.  If  the  acidu* 
lated  water  be  heated,  it  will  be  fo  much  the 
more  effectual. 

Bleaching  of  printed  Papers  without  deftroying  the 
Texture  of  the  Leaves . 

1.  Steep  the  leaves  in  a cauftic  folution  of 
foda,  either  hot  or  cold.  2.  And  in  a folution 
offoap.  3.  Atrange  the  fheets  alternately  be- 
tween cloths,  in  the  fame  manner  as  the  paper- 
makers  difpofe  thin  fheets  of  paper  when  deli- 
vered from  the  form.  4.  Subjeft  the  leaves  to 
the  prefs,  and  they  will  become  whiter,  unlefs 
they  were  originally  loaded  with  fize  and  prin- 
ters* ink.  If  the  leaves  fhould  not  be  entirely 
white  by  this  firft  operation,  repeat  the  pro- 
cefs  a fécond,  and,  if  neceffary,  a third  time. 
The  bleached  leaves,  when  dried  and  preflfed, 
may  be  ufed  again  for  the  fame  purpofes  as. 
before. 
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Bleaching  of  old  written  Papers  without  defraying 
the  Texture  of  the  Leaves. 

i.  Steep  the  paper  in  water  acidulated  with 
fulphuric  acid,  either  hot  or  cold.  2.  And  in  the, 
folution  of  oxygenated  muriatic  acid.  Thefe 
papers,  when  preffed  and  dyed,  will  be  fit  for 
fife  as  before.  ' " 

'1  he  Method  of  bleaching  Rags  of  the  natural  brown 

Colour  for  the  Màmfatiory  of  white  Paper. 

. '■  ■ 1 ' • - . 

1.  Let  the  rags  be  opened  or  feparated  from 
each  other,  after  previous  foaking  or  macera- 
tion, for  a longer  .or  a fhorter  time,  according  to 
their  texture  and  cjuantity.  2.  Give  a lixivia- 
tion in  cauftie,  vegetable,  or  muriatic  alkali. 

3.  Pafs  them  through  the  oxygenated  muriatic 
acid,  more  or  lefs  concentrated  with  alkali. 

4.  Let  the  mafs  be  then  worked  for  a fufficieni 
time  in  the  apparatus  of  the  paper.mill,  and  it 
may  be  ad  vantage  ou  fly  fubftitu-ted  inflead  of  that 
•which  is  afforded  by  white  rags. 

The  white  colour  will  be  ftill  better,  if,  after 
'the  maceration,  the  rags  be  opened  and  fub- 
jefied,  as  ufuaJ,  to  the  adliqn  of  the  mill  • after 
which  the  pafle  itfelf  mull  be  fubjected  to  one 
lixiviation,  one  immerfion,  and  a bath  of  ful- 
phuric acid,  The  mafs  being  then  well  wafhed 

and 
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and  prefled  out,  may  be  thrown  into  a trough 
to  be  manufactured. 

* 

Method  of  bleaching  Rags  y of  all  Colours  whatever y 
in  order  to  make  white  Paper, 

1.  Let  the  rags  be  opened,  as  before.  2.  Steep 
them  in  the  oxygenated  muriatic  acid.  3.  If,  as 
it  commonly  happens,  the  colour  is  difcharged 
by  this  firft  immerfion,  let  thefe  bleached  and 
decompofed  rags  be  immerfed  in  water  acidu- 
lated with  fulphuric  acid.  4.  Complete  the  dif- 
organization  by  the  mallets  or  cylinders  of  the 
mill,  after  having  previoufly  well  wafhed  them. 

If  the  colour  fhould  not  be  fufficiently  dif- 
charged by  the  firft  immerfion  in  the  oxygenated 
muriatic  acid,  which  is  very  feldom  the  cafe, 
give  them  another  alkaline  lixiviation,  and  after 
that  a fécond  immerfion  in  the  oxygenated  mu- 
riatic acid;  after  which  deep  them  in  water 
acidulated  with  fulphuric  acid,  either  hot  or 
cold,  the  latter  of  which  is  the  moft  a Clive  and 
effectual;  and,  laftly,  let  them  be  fubjected  to 
the  aCtion  of  the  mallets  or  cylinders. 

Red  and  blue  colours  are  moft  tenacious. 
With  regard  to  black,  it  will  be  fufficient  if 
they  be  fteeped  after  opening  their  texture, 

1.  In  a diluted  folution  of  fulphuric  acid;  and, 

2.  In  a folution  of  the  oxygenated  muriatic  acid. 

If 


fcyo  The  Aft  of  Bleaching 

If  the  operator  could  know  that  thefe  rags 
had  been  dyed  in  the  raw  ftate,  a ftill  more  bril- 
liant white  might  be  obtained  by  following  the 
fécond  method  defcribed  in  the  preceding  ar- 
ticle. But  it  very  feldom  happens  that  coloured 
rags  have  not  been  bleached  before  they  were 
dyed.  The  manipulations  may  be  performed 
with  fufficient  fpeed  to  bleach  at  lead:  three 
thoufand  pounds  weight  in  the  courfe  of  the  day, 
without  appropriating  any  extraordinary  edi- 
fice or  w’orkfhop  to  this  purpofe. 

Thefe  new  methods,  if  adopted  in  the  prefent 
circumftances  (of  France),  will  greatly  contri- 
bute to  prevent  the*  want  or  dearnefs  of  paper 
or  rags.  The  quantities  of  the  refpeftive  ma- 
terials cannot  be  precifely  dire&ed  on  account 
of  the  difference  of  the  veffels,  the  papers,  and 
the  colours;  but  praftice  and  attention  have 
foon  regulated  thefe  matters.  In  the  applica- 
tions of  thefe  principles,  the  republic  of  France 
have  obtained  two  valuable  advantages.  On 
the  one  hand,  a greater  quantity  of  linen  has 
been  faved  for  the  ufe  of  the  hofpitals  ; and,  on 
the  other  hand,  it  has  been  more  eafy  to  referve 
the  rags  of  fuperior  quality  for  paper-money 
and  the  purpofes  of  trade,  which  require  pecu- 
liar ftrength  to  undergo  the  circulation. 
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TPhE  valuable  product  of  vegetable  alkali, 
which  may  be  expefted  from  the  incineration  of 
the  marc  or  refidue  of  grapes  *,  in  order  to  fhew 
the  confiderable  magnitude  of  the  advantage 
which  this  hitherto  negle&ed  material  may  af- 
ford, which  in  fome  vineyards  is  ufed  as  fuel, 
and  in  others  as  manure,  I (hall  limply  remark, 
that,  after  dire£t  experiments,  1 find  that  five 
hundred  pounds  of  the  refidue  of  this  marc, 
dried  after  distillation  (a  purpofe  to  which  they 
are  in  fome  provinces  applied  to  obtain  brandy), 
and  afterwards  burned,  have  conftantly  afforded 
me  one  hundred  pounds,  or  thereabouts,  of  afhes, 
which  produced  ten  pounds  of  fixed  vegetable 
alkali  or  potafh,  reduced  to  the  confiftence  of 
faline  of  a blackifli  brown  colour. 

It  is  eafy  to  perceive  what  an  immenfe  pro- 
vifion  of  this  article  one  might  annually  obtain 
in  countries  where  the  marc  is  ufed  only  as 

* The  following  account  is  extracted  from  a memoir  on  the 
fame  fubjed,  which  was  addreffed  on  the  18th  Thermidor  to 
the  Commiffion  for  Provifions  and  Ammunition  to  the  armies 
of  France. 
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manure.  Nothing  more  would  be  required 
than  to  colleft  the  allies  of  this  marc,  burned 
after  it  is  taken  from  the  prefs,  or  fubfequent  to 
the  time  of  attaining  the  fmall  vines,  or,  laftly, 
after  diftillation  in  thofe  places  where  they  are 
ufed  to  make  brandy. 

The  refidue  of  grapes  is  not  eafily  burned, 
becaufe  the  feeds  become  difengaged.  It  may, 
neverthelefs,  be  burned  with  a certain  degree 
of  fpeed,  by  means  of  a grate,  having  intervals 
of  one  inch,  or  half  an  inch  wide,  raifed  above 
an  afh-hole  or  hearth  to  the  height  of  12  or  15 
inches.  The  hulks  intended  to  be  burned  are 
to  be  difpofed  all  round,  becaufe  the  previous 
drying  is  of  advantage  to  haften  the  combuftion. 
The  feeds  which  fall  through  muft  be  thrown 
up,  from  time  to  time,  with  a Ihovel,  until  they 
are  entirely  red  hot,  in  which  ftate  they  are  to 
be  taken  out  and  thrown  in  a heap  in  fome 
convenient  place  near  the  furnace,  where  the 
combuftion  may  be  completed  by  turning  them 
over  from  time  to  time,  and  expofing  them  to 
a current  of  air.  The  larger  this  heap  is  made, 
the  more  fpeedy  and  perfeft  will  be  the  com- 
buftion, and  the  more  abundant  will  be  the 
alkaline  produce.  The  heat  remains  a long 
time.  I have  feen  inftances  in  which  the  mafs 
remained  very  red  after  having  burned  for  a 

month 
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month  with  frequent  ftirring  and  expofure  to 
the  air.  It  is  proper  to  remark,  that  whatever 
eare  is  taken  to  burn  the  feeds,  there  will, 
neverthelefs,  remain  near  cne-tenth  part  not 
entirely  confumed,  which  may  be  eafily  feparat- 
ed  from  the  reft  with  a fieve.  Thefe  may  after- 
wards be  burned  with  the  hulks,  or  feparately, 
as  may  be  mod  convenient.  The  rain  does  not 
perceptibly  injure  the  afhes  of  thefe  heaps,  if 
they  be  covered  with  other  hulks,  either  dry  or 
llightly  moift.  If  the  marc  be  burned  in  this 
laft  Hate,  it  produces  a cinder,  which  is  difpofed 
to  agglutinate  together  in  a llony  form. 

When  the  fire  is  once  kindled  upon  the  grate, 
it  is  afterwards  kept  up  without  intermiffion,  by 
charging  it  with  dry  hulks  in  proportion  as  the 
combuftion  proceeds.  Thefe  may  be  put  on  to 
the  depth  of  fix  inches.  When  the  fire  is  wTeil 
lighted,  and  urged  by  a ftrong  wind,  the  moift 
hulks  and  ftalks  burn  almoft  as  fpeedily  as  thofe 
which  are  dry. 

It  is  of  elfential  confequence,  that  the  grates 
Ihould  be  fixed  in  a fpa^cious  airy  place,  where 
there  is  no  danger  from  fire.  The  refidue  of 
grapes  emits  during  its  combuftion  a white 
and  very  thick  fmoke,  which  would  incommode 
the  neighbourhood. 

"T 
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Two  grates  of  iron  wire,  about  three  quarters 
of  an  inch  in  the  mefhes,  or  holes,  twelve  feet 
n length,  and  four  and  an  half  or  five  feet  wide, 
properly  attended  by  one  man,  will  burn  in  a 
day,  by  a frefh  wind,  five  thoufand  pounds  of 
this  dry  refidue,  which  afford  nearly  one  thoufand 
pounds  of  afhes,  and  frotn  the  lixiviation  of  thefe 
afhes  a product  of  one  hundred  or  one  hundred 
and  ten  pounds  of  well  dried  falin  or  vegeta- 
ble alkali  is  attained. 

The  refidue  of  grapes  may  alfo  be  made  up 
in  the  form  of  peat,  and  dried  in  the  open  air, 
or  under  a ihed.  Thefe  are  moulded  in  the 
fame  manner  as  the  refidue  of  the  tanners.  Af- 
ter drying  for  three  days,  they  are  fufficiently 
firm  to  be  burned  on  a grate  of  bars  one  inch 
fquare,  and  an  inch  afunder,  which  form  a kind 
of  furnace  either  in  the  open  air,  of  beneath  a 
chimney.  A furnace  8 feet  long,  20  inches  wide, 
and  1 8 inches  deep,  may  confume  four  thoufand 
of  thefe  dry  pieces,  each  weighing  about  one 
pound  and  a half,  and  meafuring  in  diameter 
five  inches,  and  from  an  inch  and  a half  to  two 
inches  thick.  A woman,  or  a boy  of  fifteen 
years  old,  can  make  fifteen  hundred  of  thefe  cakes 
in  a day  with  eafe.  This  was  the  procefs  I 
ufed  in  Meffidor,  in  the  year  two,  in  order  to 

afford 
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afford  a fpeedy  fupply  of  vegetable  alkali  to  a 
manufactory  of  faltpetre,  which  I directed  that 
year  in  the  department  of  La  Cote  d’Or. 

It  may  alfo  be  remarked,  that  advantage  may 
very  eafily  be  derived  from  the  heat  of  the  fire, 
rieceflarily  made  of  this  procefs,  whether  for  the 
purpofe  of  lixiviation  of  the  allies,  or  drying  the 
alkali. 

The  mod  elfential  faCt,  however,  which  re- 
quires to  be  known,  is,  that  a very  fpeedy  and 
abundant  produCt  of  vegetable  alkali,  for  the 
manufactory  of  faltpetre,  or  for  other  arts  and 
manufactories,  may  be  obtained  by  the  fimple 
means  here  pointed  out* 
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CHAP.  XXVII. 


Fabrication  of  crude  Alkali  [cendres  Gravelées),  with 
the  Lees  of  Wine  *. 


the  mantle  of  a kitchen,  or  a bake' 


houfe  chimney,  from  one  wall  to  the  other,  at 
the  diftance  of  18  or  20  inches  from  the  back, 
according  to  the  opening  of  the  flue,  let  a grate 
be  fixed  of  bars  of  one  inch  fquare,  at  the  diftance 
of  about  one  inch  and  a half  afunder.  This  grate 
is  to  be  raifed  at  lead  18  inches  above  the 
hearth,  and  defended  in  front  with  a wall  one^ 
brick  thick,  having  perforations  nearly  refembling 
thofe  of  a pigeon-houfe.  Or,  inftead  of  the 
wall,  a grate  may  be  fubftituted  fimilar  to  that 
of  the  bottom.  This  wall,  or  grate,  may  be  24 
inches  high.  The  interior  fpace  of  this  kind 
of  furnace,  is  then  to  be  filled  with  the  lees 
of  wine  prefled  dry  or  green.  The  latter  are  to 

* The  following  is  extracted  from  a memoir  prefented 
on  the  22d  Vendémiaire,  in  the  year  two,  to  the  Committees  of 
Commerce  and  Provifions,  and  to  the  Commiffion  of  Agricul- 
ture  and  of  Arts. 


be 
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be  preferred,  becaufe  the  alkali  they  afford  is 
much  finer,  The  whole  is  to  be  fet  on  fire  by 
means  of  ft  raw  or  fmall  wood,  previoufly  difpof- 
ed  under  the  lees.  The  fire  foon  penetrates  the 
whole  mafs,  and  in  lefs  than  a quarter  of  an 
hour  the  flame  fpeedily  reaches  the  upper  ftrata, 
which  mud  be  regularly  fupplied  with  new 
lees,  in  proportion  as  the  mafs  finks  down  by  the 
combuftion,  That  portion  which  falls  through 
the  grate,  and  may  appear  from  its  brown  or 
blackifli  fracture  to  be  not  entirely  confumed, 
muft  be  returned  again  to  the  fire.  The  grate 
muft  be  cleared  from  time  to  time  with  a hook, 
in  order  to  facilitate  the  combuftion, 

Inftead  of  burning  the  lees  in  a furnace  of  this 
kind,  another  furnace  may  be  ufed  with  equal 
advantage,  entirely  of  brick,  in  the  form  of  a 
hollow  tower,  at  the  bottom  of  which  fame  fao-- 
gots  of  wood  are  to  be  placed,  which  are  to  be 
lighted  after  having  filled  part  of  the  capacity 
of  the  furnace  with  frefh  lees,  mixed  with  dry,  or 
with  frefh  lees  only  ; for  thofe  which  are  too  dry 
muft:  be  deeped  a day  beforehand,  in  order  that 
they  may  be  perceptibly  moift.  Thofe  lees  are 
then  fucceffively  thrown  in  at  the  top  of  the  fur- 
nace, in  which  manner  the  procefs  is  to  be  con- 
tinued until  the  whole  of  the  lees  are  confumed. 
After  continuing  this  procefs  for  feveral  days, the 

? 3 furpacç 
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furnace  is  fuffered  to  cool,  and  the  allies  taken 
out  through  a door  at  the  bottom. 

It  is  proper  again  to  remark,  that  thefe  fur- 
naces ought  to  be  conftru&ed  in  a fpacious 
place,  on  account  of  the  dangers  of  fire,  and 
the  inconvenience  of  the  fmoke,  which  is  very 
confide  rable. 

The  lees,  thus  burned,  emit  a light  very  long 
flame  tinged  with  different  colours.  It  may 
be  advantageoufly  ufed  in  furnaces  inftead  of 
wood,  either  alone,  pr  mixed  with  that  combuf- 
tible. 

One  barrel  or  piece  and  a half  of  cendres 
gravelçes , weighing  about  260  Paris  pounds, 
is  the  product  per  day  by  one  man’s  work  of 
the  combuftion  of  6 or  7 barrels  or  pieces  of 
wine  lees,  well  dried  in  a furnace  conftru£led 
under  a chimney  20  or  24  inches  deep,  18  inches 
wide,  and  8 feet  in  length.  This'  was  filled 
four  times  during  the  day,  taking  care  each  time 
in  the  firft  place  to  Air  the  lees  at  top  and  in 
front  with  an  iron  fork,  and  to  clear  the  grate 
beneath  with  a hook,  which  is  abfolutely  necef- 
fary  to  be  done,  in  order  to  prevent  the  mafs 
from  coagulating,  and  to  favour  the  action  of  thp 
air.  With  proper  attention  50  or  60  barrels 
may  be  burned  in  fix  days,  without  being  oblig- 
ed to  employ  the  night  3 the  fame  quantity  may 
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be  burned  in  three  days  and  two  nights  in  the 
round  furnace  above  defcribed,  it  conftruffed  of 
a diameter  of  5 feet. 

The  good  cendres  gravells , or  that  which  is 
afforded  by  the  red  lees,  contains  at  lead  70  or  80 
pounds  of  vegetable  alkali  in  the  hundred,  when  it 
has  been  carefully  burned.  That  which  is  made 
with  white  lees,  though  well  pounded  and  difr  . 
folved  in  hot  water,  does  not  afford  more  thaç 
45  or  50  pounds  of  alkali.  In  general,  when 
the  cinders  have  acquired  a green  or  blue  colour 
in  the  fire,  and  are  light  and  fonorous,  the  qua-i 
lity  is  good  ; but  it  feldom  happens  that  the 
whole  product  is  of  the  fame  colour.  That 
which  is  too  much  burned  and  refembles  the 
fcoria  of  iron,  muft  be  rejeaed,  not  only  becaufe 
it  is  very  difficult  to  pound,  but  likewife  infolu- 
ble  and  earthy.  The  faltpetre-makers,  dyers, 
bleachers,  potters,  leather-ftainers,  glafs-makers, 
and  others  who  ufe  this  faline  fubftance,  are 
particular  in  their  choice  of  that  which  is  light, 
fpongy,  and  of  a greeniffi  or  bluiffi  colour,  which 
(hews  no  fign  of  vitrification  in  its  fra61ure,  the 
undoubted  fign  of  too  ftrong  a,  fire. 
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The  Method  of  Bleaching  IVocL 

JPlECE-goods  formed  of  thread  and  wool,  or 
wool  and  cotton,  being  at  prefent  very  much  in 
fafhion  (in  France),  it  may  probably  be  an  inte- 
refting  objeCt  to  manufacturers  in  this  branch, 
to  fee  an  account  of  the  method  of  bleaching 
wool  in  this  place  by  the  ordinary  procefs, 
though  well  known.  I fhall  in  the  firft  place 
fpeak  of  carded  wool,  which  is  ufed  for  broad- 
cloths, and  wool  proper  for  combing,  which  is 
ufed  for  the  manufacture  of  fluffs  *. 

Wool  for  carding  for  the  manufacture  of  broad- 
cloths, £s hr. — This  kind  of  wool,  as  it  is  ufually 
found  in  the  market,  has  already  been  fubjeCted 
in  the  hands  of  the  grower  or  dealer  to  a cleanf- 
ing,  which  has  deprived  it  of  50  or  60  per  cent. 
But  the  wools  forwarded  to  the  manufactories 
are  ftill  loaded  with  a portion  of  the  unctuous  or 

* The  following  is,  in  great  part,  extracted  from  different  me- 
moirs of  Roland  Laplatiere,  and  Allard,  formerly  infpeftors  of 
manufactures. 
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greafy  matter,  wh'ch  it  is  neceffary  to  dear  them 
of.  Experience  has  fhewn,  that  this  fmali  quan- 
tity of  natural  greafe  is  neceffary  to  preferve 
them  from  worms,  during  the  carriage,  as  well 
as  the  time  of  keeping,  before  they  are  a pplied 
to  ufe. 

The  manufacturer's  method  of  cleanfing  his 
wool,  is  ufually  performed  as  follows  : — To  a 
given  quantity  of  water  poured  into  a boiler, 
for  example,  five-and- twenty  pails,  an  addition 
is  made  of  five  of  old  putrified  urine,  which  is 
boiled  for  a fliort  time.  The  mixture  is  then  pro- 
per to  diffolve  the  greafe  of  the  wool.  Three  or 
four  pails  of  this  liquid  are  then  poured  into  a 
veffel  at  the  heat  which  will  admit  the  workman 
to  hold  his  hand  in  it.  About  20  pounds  of 
wool  are  then  thrown  in,  which,  after  fteeping 
a very  fliort  time,  are  continually  flirred  with  a 
(lick  for  a quarter  of  an  hour,  alter  which  it  is 
taken  out  and  drained  for  a few  moments  in  a 
baflçet  over  the  veffel,  into  which  the  drainage 
liquor  returns.  The  wool  is  then  carried  to 
the  river  and  repeatedly  walked  in  large  open 
bafkets,  by  ftirring  it  about  with  long  poles  or 
rakes,  till  the  water  comes  off  very  clear.  In  ihe 
mean  time  another  workman  puts  a like  quan- 
tity oi  wool  into  the  veffel,  and  the  fame  opera- 
tion is  repeated,  &;c. 
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Several  efFential  matters  are  required  to  be 
obferved  during  this  operation.  1.  The  bath 
in  the  boiler,  as  well  as  in  the  other  veffel,  mult 
be  refrefhed  * from  time  to  time,  when  its  force 
is  found  to  be  diminifhed,  for  it  lofes  much 
of  its  flrength,  in  confequence  of  the  various 
changes  of'the  wool,  as  well  as  from  evaporation. 
2.  If  he  ihould  think  the  addition  ot  urine  un- 
necessary, by  way  of  reftoring  the  bath,  he  muff 
raife  its  temperature,  in  order  to  give  it  the 
requifite  powrer  for  the  wafhing.  3.  But  the 
heat  muft  be  carefully  prevented  from  increafing 
beyond  the  proper  degree,  as  determined  by 
experience,  for  it  is  found  that  too  much  heat 
hardens  the  un&uous  matter,  inflead  of  diffolving 
it,  and  that  too  great  a quantity  of  urine  changes 
the  woo],  and  renders  it  harfh.  4.  When  thtj 
bath  has  become  too  foul  for  the  wafhing,  it 
muff  be  entirely  changed  : it  may  eafily  be  ima- 
gined, that  this  work  requires  a very  intelligent 
workman  ; but  praftice  renders  the  bufinefs 
very  eafy. 

The  fupcefs  of  this  operation  is  afcertained 
from  the  appearance  of  the  wool,  which  becomes 

* It  is  more  advifable  to  refrefli  than  to  renew  the  bath., 
becaufe  the  grealy  impurity  of  the  wool,  which  is  difengaged 
by  walhing,  becomes  a leaven  which  difengages  the  greafe  from 
the  other  wool,  plunged  in  the  bath. 

" white. 
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white,  foft,  elaftic,  and  open,  dilating  or  fweh 
ling  when  touched,  inftead  of  being  hard,  greafy, 
and  clofe,  as  it  was  ^t  firft.  The  qualities  it 
acquires  in  the  bath  do,  therefore,  fufficiently 
flicw  the  neceffity  and  utility  of  this  fécond 
cleanfing,  by  which  it  lofes  io  or  12  per  cent 
more.  This  laft  lofs,  added  to  the  former,  gives 
a total  of  about  60  or  70  per  cent;  that  is  to  fay, 
100  pounds  of  raw  wool  produce  fcarcely  more 
than  30  or  40  pounds  in  a very  clear  date,  fit 
for  the  manufacturer. 

Wool  for  combing  for  the  manufacture  of  Stuffs . 

_ This  wool,  in  the  market,  is  broken  or 
forted  by  the  clothier,  and  fent  before  or  after  the 
dying  (if  this  be  intended)  to  the  combers  in 
parcels  of  about  fix  pounds  and  a half  each. 
'I  he  quantity  is  firft  wafiied  in  a veffel  filled  with 
hot  water,  taken  out  of  a fmali  boiler  in  which 
two  or  two  and  a half  pounds  of  green  or  black 
foap  has  been  diffolved,  for  the  faid  quantity 
of  wool,  which  accordingly  as  it  is  thought  to 
be  more  or  lefs  foul,  is  well  preffed  and  after- 
wards wrung  on  the  hook,  and  then  dried  in  the 
fun,  or  in  the  open  air.  Before  it  is  combed,  it 
is  again  fubjeded  to  a fécond  bath  of  the  fame 
kind;  Thefie  two  clearings  are  fufficient  to 
deprive  it  of  all  the  natural  greafe  which  remains. 
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and  of  fuch  impurities  as  might  be  an  impedi- 
ment to  the  combing  procefs. 

It  mu(i  be  remarked,  that  thefe  fix  pounds 
and  a half  of  wool  are  wafhed  in  fucceflive 
fmall  portions  at  a time.  The  water  of  the 
wafhing-tub  is  renewed  as  the  work  goes  on,  in 
order  to  detach  the  greafe  and  other  impurities 
from  the  wool  j there  are  two  hooks  fixed  within 
the  veffel,  one  at  each  end,  one  of  which  can  be 
turned  round  by  a handle.  The  workman,  after 
having  well  walhed  and  preffed  with  his  hands 
the  feveral  parts  of  the  wool,  wraps  them  round 
the  two  hooks,  and  by  wringing  it  out,  he  ex- 
prefles  the  dirty  water,  which  carries  with  it  all 
the  greafe  detached  by  virtue  of  this  ftrong 
preffure.  After  this  fécond  walking,  the  wool 
is  dried  carefully  to  prevent  its  being  accident- 
ally  foiled. 

In  this  flate  it  is,  that  t\\e  wool  is  combed. 
It  muft  be  rather  moift  for  this  operation,  in 
order  to  facilitate  the  prolongation  of  its  fila- 
ments, of  which,  when  the  wool  is  well  cleanfed, 
the  comber  ought  always  to  form  lengths  of 
three  or  four  feet  each.  It  is',  therefore,  elfenti- 
ally  neceffary,  that  this  operation  fhould  be  well 
managed,  not  only  for  the  good  effed  it  pro- 
duces in  the  opening,  but,  likewife,  becaufe  the 

colour 
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Co  our  and  clearnefs  of  the  fluff  depends  much 
more  upon  thisfirft  operation,  than  it  is  generally 
imagined. 

In  many  manufaftories,  after  the  wools  are 
combed,  and  according  to  the  kind  of  fluff  in* 
tended  to  be  made,  it  is  ufual,  in  order  to  difpofe 
them  to  fpin  well,  to  give  them  a third  walking 
in  the  fame  veffel  with  hot  water  and  foap. 
The  wool  is  afterwards  carefully  dried,  and  in 
this  ftate  delivered  to  the  fpinner,  if  it  be  intend^ 
ed  for  the  chain  or  wefts  but  that  which  is 
intended  for  weft  is  returned  to  the  comber, 
and  after  coming  out  of  his  hands  it  is  walked 
a fourth  time  as  before.  But  this  fourth  and 
laft  walking  is  not  given  except  to  wools  of 
the  firft  quality,  manufactured  of  a white  colour, 
or  intended  to  receive  any  clear  and  brilliant 
dyes. 

Wool,  which  is  i well  cleared  of  the  greafe, 
ought  to  have  its  filaments  (lender,  long,  even, 
and  not  connefited  with  each  othèr,  hefides  which 
it  ought  to  be  tenacious,  white,  and  difengaged 
from  every  foreign  fubftance.  The  Wool  from 
Holland  is  remarkable  for  this  laft  quality.  That 
of  England,  is  hardier  and  much  fouler.  The 
German  wool  is  (till  hardier,  but  equal  to  this 
in  length.  It  approaches  the  French  wool, 

which 
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which  is  the  word  kind  of  any,  with  regard  tef 
its  length  and  fitnefs  for  combing. 

The  lofs  fuftained  by  cleaning,  is  fo mewhafe 
lefs  than  one-fourth  in  the  Dutch  wools,  and 
about  a fourth  in  thofe  of  England-  The  Ger- 
man wools,  and  thofe  of  France,  undergo  a dill 
more  confiderable  lofs,  on  account  of  their  infe- 
rior quality.  Some  of  the  latter  lofe  more  than 
one -third. 

Sulphuring.  Wool,  duffs,  dockings,  and  other 
articles  of  the  fame  nature  which  are  foiled  by 
drefling  or  ufe,  are  expofed  to  the  vapours  of 
fulphur.  By  this  procefs  thefe  goods  receive  a 
clearer  white  than  that  which  is  natural  to  the 
wool  after  the  ufual  wafhing  and  cleanfing. 

This  operation  is  ufually  commenced  by  wafh- 
ing or  fulling  the  piece.  For  this  purpofe  it  is  re- 
quifite  that  the  fulling  rammers  ihould  be  made 
lighter  than  ufual.  When  the  convenience  of  a 
dream  is  not  to  be  had.  for  moving  them,  it  will 
be  fufficiènt  if  à frame  of  ij  or  20  inches  wide 
be  made  with  two  beams  three  or  four  inches 
thick,  fupported  by  crofs-pieces,  and  terminat- 
ing below  in  a crofs-piece  fomewhat  longer, 
dronger,  and  vertically  fufpended  to  a plank 
or  poles  placed  between  the  timbers  of  the 
roof,  and  forming  a fpring.  A wooden  trough 
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is  placed  underneath,  in  which  a workman  may 
move  the  fpringing  pedle  up  and  down  with 
his  hand  with  great  facility,  and  by  inclining 
the  trough  the  fame  efifedt  of  turning  the  dun 
may  be  produced  as  in  the  common  fulling 
apparatus. 

Indead  of  a machine  of  this  kind,  the  ma- 
nufa&urer  may  ufe  the  mallet,  or  which  is  dill 
better,  the  goods  may  be  worked  with  the  feet, 
in  a place  properly  difpofed  for  this  effedl,  as 
has  been  recommended  for  piece-goods  and 
blockings. 

When  the  piece  is  well  cleanfed  and  rinfed 
in  a dream,  it  is  dried  and  finged,  or  fent  to  the 
dye-houfe  ; if,  on  the  contrary,  it  is  intended  for 
a clear  white,  it  mud  be  finged  before  the 
fcouring  *.  For  the  fine  white,  a fécond  flight 
wafhing  is  given  in  a folution  of  foap,  in  which 
the  duff  is  left  for  a, certain  time,  then  waflied 
well,  rinfed  in  running  water,  and  left  to  drain 
for  an  hour  on  the  horfe,  after  which  it  is  ex- 
pofed  to  the  vapours  of  fulphur  for  flve  or  fix 
hours,  or  longer,  as  far  as  24  hours,  according  to 
the  bulk  of  the  piece. 

After  this  operation,  it  is  again  waflied,  and 

* The  method  of  Tinging  muflins,  is  equally  applicable  to 
woollen  goods  which  require  this  treatment. 
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its  colour  heightened  with  fine  whiting  and  blue, 
which  are  diflfufed  in  clear  water  $ it  is  then 
fulphured  a fécond  time,  wafiied  in  a flight 
folution  of  foap,  dried,  pafled  through  the 
firetching  machine,  calendered,  or  prefled,  ac^ 
cording  to  its  nature. 

The  following  is  the  method  of  treating  a 
piece  of  cloth  of  40  or  42  ells,  with  the  whiting 
and  blue.  Seven  or  eight  pounds  of  fine  whit- 
ing (blanc  d'Efpagne)  are  pounded  and  mixed 
up  with  water  in  a pail.  This  mixture,  except 
the  coarfe  particles  at  the  bottom,  is  poured 
into  a fmall  trough  of  clear  water.  The  bath 
being  well  mixed,  the  piece  is  pafled  rapidly 
through  it  upon  the  reel  for  a quarter  of  an  hour, 
after  which  it  is  raifed  out  of  the  bath  upon  the 
reel,  and  a pail  of  water  is  added,  in  which  an 
ounce  and  a half  of  the  fined  indigo,  or  Pruflian 
blue,  has  been  diffufed  by  the  ufual  method 
of  pounding,  fifting,  and  wrapping  it  ill  a bag. 
The  bath  being  again  well  ftirred,  the  piece  is 
immediately  returned  through  the  fluid  again 
by  means  of  the  reel.  After  this  treatment,  it 
is  laid  on  a packing-cloth,  and  carried  to  the 
workfhop,  where  the  nap  is  laid  by  the  fullers' 
thifile,  during  which  the  furface  is  wetted  with 
the  fluid  of  the  bath,  and  when  the  piece  is  dry, 

it 
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It  is  beaten  with  twigs  to  clear  it  of  the  white 
powder  it  received  in  the  foregoing  procefs. 

It  is  proper  to  obferve,  that  bad  fmells,  and 
even  the  offenfive breath  of  individuals,  will  fome- 
times  produce  a change  in  the  bath  of  blue  and 
white,  in  which  woollen  goods  are  fteeped  5 or, 
at  leaft,  this  is  what  very  refpe£table  manufac- 
turers affirm  to  be  the  cafe.  When  this  happens, 
the  operator  is  obliged  to  plunge  his  piece  in  a 
bath  of  hot  water,  to  waffi  out  the  white  and  the 
blue,  which  have  fixed  themfelves  irregularly 
in  a kind  of  vegetation,  after  which  the  opera- 
tion mull  be  repeated.  With  regard  to  woollen 
fhirts,  flannels,  and  other  articles  intended  to 
be  worn  next  the  fkin,  neither  fulphur  nor  foap 
are  in  any  refpe£i  fuitable  to  them.  It  is  Effici- 
ent if  thefe  be  well  fcoured  in  bran  and  water, 
and  afterwards  well  waffied  in  clear  water.  The 
colour  is  of  no  particular  confequence,  as  the 
main  objeft  is  to  render  it  as  abforbent  as  poffi- 
ble,  to  which  quality  the  foap  itfelf  is  a great 
impediment. 

The  preference  is  often  given  to  leave  ftock- 
ings  on  the  leg  with  waffling  or  fulphuring 
them. 

The  place  in  which  the  operation  of  fulphur- 
ing is  performed,  is  merely  a very  clofe  chamber, 
in  which  the  goods  are  fufpended  on  poles  of 

v white 
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white  deal,  fo  as  to  hang  down  in  folds,  which 
neither  toucheach  other,nor  the  floor  or  wall.  It  is 
ftill  more  particularly  neceffary,  that  they  fhould 
not  touch  any  iron,  which  becomes  oxyded  by 
the  muriatic  and  the  volatile  fulphureous  acid 
afforded  by  the  fulphur  which  burns  in  a veffel  on 
the  floor,  and  would  certainly  fpot  it.  Inftead  of 
paffmg  thefe  pieces  over  the  poles,  it  might,  per- 
haps, be  more  advifeable  to  fallen  them  beneath 
the  fame  poles,  by  means  of  hooks  palling  either 
through  the  lifts  themfelves,  or  through  loops 
of  twine  attached  to  the  lifts. 

It  is  neceffary  to  be  aware,  that  a cloth  which 
has  undergone  the  operation  of  fulphuring,  fhould 
not  be  immediately  laid  upon  wood  before  it  is 
purged  of  the  fulphureous  acid,  which  would 
diffolve  the  refinous  or  gummy  parts,  and  fpot 
the  goods. 

The  fulphuring  not  only  communicates  a dif- 
agreeable  fmell  to  the  cloth,  but  likevvife  gives 
it  a harfh  feel.  A bath  of  foap  which  is  given 
after  this  operation  reftores  its  foftnefs,  and  that 
in  a degree  which  is  more  effeftual  the  longer 
the  cloth  is  worked  in  it. 

i , 
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CHAP.  XXIX. 


The  Bleaching  of  Silk. 

r « ■■*••••  ~ • -r  ' • ' i ! < « vi  fl  . i 

T H E fame  reafons  which  have  led  me  to  m- 
fert  the  procefs  of  bleaching  wool  in  the  forego- 
ing.chapter,  with  the  account  of  the  goods  which 
are  wholly  or  in  part  made  of  that  material,  in- 
duced me  likewife  to  infert  the  proceffes  for 

bleaching  filk.  4 

There  are  two  methods  of  performing  this, 
either  by  ungumming  it,  or  leaving  the  gum  in 
its  texture.  I fhall  treat  of  both,  beginning 
with  that  in  which  the  filk  is  ungummed  and 

boiled*. 

This  procefs  is  managed  as  follows  : Dilfolve, 
in  a fufficient  quantity  of  water,  in  a boiler  over 
the  fire,  30  pounds  of  white  foap  of  Marfeilles 
for  every  1 00  pounds  of  filk.  After  the  folution 
has  boiled,  lower  its  heat  by  an  addition  of  cold 
water.  Extinguilh  or  flacken  the  fire,  but  take 

* Here,  as  in  the  foregoing  chapter,  I recur  to  the  Memoirs 
of  Roland  Laplatiere. 
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care,  neverthelefs,  to  keep  the  bath  at  a confi- 
derable  heat.  Steep  therein  the  filks,  hung  on 
rods,  in  which  ftate  leave  them  till  their  white- 
nefs  and  flexibility  thews  that  the  gum  is  diflbïv- 
ed  and  feparated.  Spread  out  the  filk  on  the 
rods,  and  turn  them,  in  order  that  the  parts  out  of 
the  bath  may  be  fieeped  in  their  turn,  and  when 
each  hank  is  perfeftly  ungummed,  wring  them  on 
the  pin  to  exprefs  the  foap  ; fhake  them,  and  put 
them  in  bags  of  coarfe  cloth,  containing  20  or 
30  pounds  each. 

Make  a new  bath  in  the  fame  proportion,  and 
in  the  fame  manner,  as  the  former.  Throw  the 
bags  therein,  and  boil  them  for  an  hour  and  a 
half,  ftirring  them  from  time  to  time  in  the 
boiler.  The  ungumming  and  boiling  of  filk 
deprives  it  of  25  per  cent  of  its  weight. 

If  the  filk  be  intended  to  be  dyed,  the  ungum- 
ming and  boiling  are  performed  in  the  fame 
bath,  which  is  boiled  for  3 or  4 hours,  making 
ufe  of  a quantity  of  foap  proportioned  to  the 
finençfs  of  the  colour,  or  rather  the  white  ground 
which  it  requires  ; 25  or  30  pounds  are  fufficiént 
for  common  colours,  and  as  fhudi  as  50  for  thofe 
with  faffranum,  and  poJppy  red,  cherry  colour, 
8cc. 

But  when  it  is  intended  that  the  filk  fliould 
be  white,  and,  confequently,  to  bleach  it,  the 

bags 
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bags  are  carried  to  the  river,  when  they  are 
taken  out  of  the  boiler,  and  the  filk  being  taken 
out,  is  extended  upon-  cords  floating  on  the 
water  and  well  waffied. 

A new  bath,  containing  a pound  and  a half 
of  foap  to  30  pails  of  water  (of  about  three 
Engliffi  gallons  each),  in  which  a fmall  quantity 
<of  litmus,  with  a portion  of  powder-blue  or  in- 
digo,  is  diffufed,  according  to  the  nature  of  the 
ihad^  intended  to  be  given.  The  boiler  is  filled, 
the  bath  heated , but  pever  to  boiling,  and  the 
filk  is  puffed  thrpijgh  it  pver  the  rods,  until  it 
has:  uniformly  apqukedjthe  requifite  ffiade.  It 
is  then  wrung  dçjy  and  hung  out,  or  elfe  carried 
to  the  fulphuring  room. 

•All  -the  filks  made  ufe  of  in  the  white,  in  any 
manii-fa&ure  whatever,  require  to  be  fulphured 
in  order  to  bleach  them  rnore  perfectly.  One 
pound  and  a half  or  two  pounds  ,of  fulphur 
are  fufficient  for  one  hundred  pounds  of  filk. 
At  the  expiration  of ‘2:4  hours,  the  room  is  ven- 
tilated, and  rnuft  not  be  entered  until  the  vapour 
of  the  fulphur  is  diffipated.  The  air  which 
enters  in  fummer  is  fufficient  to  complete  the 
drying  of  the  filk,  but  in  winter  this  is  performed 
by  a chafing-diffi  or  ftove  put  into  the  room. 

If  the  white  or  fulphured  filk  ffiould  not  prove 
blue  enough,  a new  fhade  is  given  with  clear 
v 3 water  j 
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water  ; the  hardeft  water  is  beft,  after  which  it 
is  fulphured  a fécond  time. 

With  regard  to  filks  intended  for  gauzes  and 
blonds  (one  of  the  principal  qualities  of  which 
is  derived  from  the  natural  rigidity  of  the  filk), 
they  ought  not  to  be  either  ungummed  or  boiled. 
The  whiteft  natural  filks  are  chofen  in  prefe- 
ence,  which  are  fteeped  and  opened  in  a bath 
of  clear  hot  water,  or  foap  and  water  In  the 
firfi:  cafe,  they  are  wrung,  and  afterwards  fulphur- 
ed. The  fine  filks  of  Nankin,  which  are  of  a 
beautiful  white,  have  no  need  of  this  operation. 

The  following  is  the  method  publilhed  by 
Rigaud  in  1778,  for  bleaching  filks  without 
ungumming  them  *. 

The  filk,  intended  to  be  bleached,  is  put  into 
a glàfs  veffel  containing  a mixture  of  fpirit  of 
wine  and  muriatic  acid,  in  the  proportion  of 
a pound  of  the  former  to  half  aif  ounce  of  the 

* This  method  differs  a little  from  that  publifhed  in  1793, 
by  Baume.  See  this  laft,  Journal  de  Phyfique  of  the  fame  year 
niay  be  cônfulted,  ànd  for  that  of  Rigaud,  the  Gazette  du 
Commerce  of  the  7 Novembre,  1778.  Note  of  the  Author , 

This  method  requires  many  precautions,  and  would  be 
much  too  expenfive  if  the  materials  were  not  afterwards  re- 
covered. An  abridgement  of  Baumé’s  paper,  which  contains 
a detail  of  thefe  objects,  may  be  feen  in  Nicholfon’s  Philoio- 
phical  Journal,  I.  11.32. — N. 
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latter,  and,  in  quantity,  fufficient  to  float  the 
filk.  The  veflel  is  then  clofed  with  wet  parch- 
ment, and  ekpofed  for  12  hours  to  the  fun,  or 
otherwife  it  may  be  left  24  hours  in  the  (hade, 
at  a temperature  between  15  and  20  degrees  of 
Reaumur.  The  filk  is  then  taken  out  and  prefled, 
and  again  macerated  for  the  fame  time,  and  un- 
der the  fame  circumftances,  in  frefli  acidulated 
fpirit  of  wine,  in  another  fimilar  veflel  clofed  as 
before.  The  filk  is  then  taken  out,  prefled,  and 
wafhed  for  four  or  five  minutes  in  pure  fpirit  of 
wine.  In  the  next  place,  it  is  kept  for  24  hours 
in  the  fun,  or  36  in  the  (hade,  in  a third  veflel, 
containing  pure  fpirit  of  wine,  which  is  to  be 
renewed  at  intervals,  after  which  the  filk  is  to 
be  taken  out,  prefled,  and  waftied  two  or  three 
times  in  clear  water,  which  is  to  be  changed 
at  each  walhing.  Laftly,  the.  filk  is  expofed 
to  dry  upon  a frame  fo  contrived  as  to  ftretch 
it  with  confiderable  force,  and  prevent  its  curl- 
Jng  up  as  it  dries. 
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EXPLANATION  OF  THE  PLATES . 

^fhefctmt  Letters  denote  the  Jeune  'Tbirigt  in  the  cor  ref* 
fendent  Figures  of  Flans,  Elevations, , Serions,  and 
Profiles . 

PLATE  THE  FIRST. 

Figures  i y 2.  io,  n.  The  plan,  fe&ioo, 

profile,  and  detail  of  a diftilling  apparatus,  en- 
tirely mounted  and  ready  for  fervice.  It  ma  ybe 
formed  either  with  a fingle  or  double  apparatus,  as 
is  fhewn  in  the  figures.  Each  apparatus  is  com- 
pofed  of  two  feparate  furnaces,  which  are,  never- 
thelefs,  fupported  on  the  fame  ftru&ure,  with  two 
diftilling-velfels,  one  pneumatic  velfel,  and  a 
veffel  for  immerfing  the  goods. 

A.  A ftruflure  of  light  wood- work,  which  fup- 
ports  the  furnaces  or  their  mafonry  in  brick  or 
piailler. 

B.  Platform  of  brick  or  tile,  ferves  as  a 
hearth  to  the  afh-holes,  C,  of  the  furnaces. 

D.  A bed  of  clay,  on  which  the  brick  plat- 
form is  fupported. 

E.  The  wood-work,  or  planks  of  the  velfels  in 

which  the  bed  of  clay  is  placed. 

F.  A vacant  fpace,  in  which  the  mixtures  of 
muriate  of  foda  and  manganefij^  in  the  proper 
dofesf  or  changing  each  diftilling  veiTel,  are 

kept 


Explanation  of  the  Elates * 29  7 

kept  dry,  for  the  purpofe  of  procuring  the  oxyge- 
nated muriatic  acid  by  the  muriate  of  foda,  in~ 
Head  of  dire&ly  ufing  the  common  muriatic  acid 
at  25  degrees  of  concentration  of  the  areometer  of 
.Moffy. 

G.  The  door  of  each  of  thefe  receptacles. 

H.  The  drying  pans.  Thefe  are  a kind  of 
troughs  or  capfules  of  plate-iron  of  a fquare  form, 
in  which  the  muriate  of  foda  is  put  to  dry,  either 
before  or. after  pounding  and  lifting. 

I.  T he  ventsor  chimnies  through  which  the 
fmoke  or  fumes  of  the  coal  efcapes*  which  is  ufed 
in  heating  the  diftilling  veiTels. 

J.  The  chimney  of  the  furnace,  leading  under 
the  drying  place. 

K.  A capfule  or  veffel  of  plate-iron,  either  fquare 
or  cylindrical,  for  the  purpofe  of  fupporting  the 
diftilling  veffels  and  the  fand-bath  in  which  they 
are  placed.  It  is  moft  advifeable  to  form  this 
veffel  cylindrical,  becaufe  the  flame,  in  that  cafe, 
applies  better  to  its  external  furface,  and  a lefts 
quantity  of  fand  would  be  required  to  be  heated. 

L.  The  door  of  the  furnace. 

M.  A ledge  or  ftep,  fixed  to  the  frame  of  the 
furnace,  in  order  that  the  operator  may  raife 
himfelf  upon  it  fufficiently  high  to  pour  the  mix- 
tures into  the  diftilling  veffels,  or  for  any  other 
operation  relative  to  the  furnaces. 

ft.  The 
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N.  The  (Milling  veflel,  or  retort,  having  its 
neck  O,  and  its  adopter  P,  which  lad  may  be  of 
glafs,feparatefrom  the  retort,  or  elfe  apart  or  pro- 
longation of  the  fame,  fuppofing  the  glafs-men 
to  be  fufficiently  fkilful  to  give  it  this  figure.  In 
order  to  obviate  the  accidents  of  fra&ures,  it 
may  be  made  of  ftone-ware,  porcelain,  or,  which 
is  ftill  better,  of  lead,  as  is  fhewn  in  the  figure, 

Q.  A welt  or  proje&ion  of  lute  which  fixes  the 
adopter  to  the  retort.  Inftead  of  the  retort,  the 
operator  may  ufe,  with  ftill  greater  advantage, 
balloons,  or  tubulated  veftels,  fuch  as  are  defcrib- 
ed  in  plate  9,  fig.  1 and  2,  I prefer  thefe  laft 
Veftels  becaufe  lefs  expenfive,  more  common, 
more  generally  ufeful,  and,  in  particular,  more 
convenient.  Q.  1,  a pipe  of  glafs,  ftone-ware 
porcelain,  or  lead,  the  latter  of  which  is  prefer- 
able; its'extremity,  Q 2,  is  fitted  to  the  adopter; 
and  its  other  extremity,  Q 3,  fuffers  the 
oxygenated  muriatic  acid  to  efcape  in  the  form 
of  bubbles  into  the  pneumatic  veflel. 

R.  The  pneumatic  veflel,  placed  on  its  three- 
legged  fupport  S. 

T.  The  arbour  of  the  agitator.  U its  fans,  or 
arms.  V.  Handle  for  turning  it.  X.  Diaphragms 
or  falfe  bottoms,  beneath  which  the  oxygenated 
muriatic  acid  gas  is  concentrated  and  abforbed  ; 
they  are  fupported  on  one  fide  by  the  regular  in- 
clination 
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clination  of  the  {laves  of  the  veffel,  and  on  the 
other  by  the  pegs  of  wood  Y : thefe  falfe  bottoms 
divide  the  pneumatic  veffel  into  a number  of  fe- 
parate  receptacles, 

Z.  The  pipe  through  which  the  gaspaffes  from 
one  cavity  to  the  other  ; its  prolongation  pre- 
vents the  gas  from  immediately  efcaping  into 
the  upper-chamber;  the  gas  being  by  this  means 
forced  to  remain  for  a time  in  the  inferior  cham- 
ber, where  it  is  frequently  agitated  by  the  arms  of 
the  apparatus,  becomes  abforbed  in  the  water  to 
•a  certain  degree.  &,  a funnel  of  wood  to  facilitate 
the  pouring  of  water  into  the  pneumatic  veffel, 
when  its  cover  is  fixed  on,  pinned  fail,  and  the 
places  fecured  by  paper  palled  on. 

a.  Spigot,  or  cock,  to  draw  off  the  acidulat- 
ed water  for  trial  of  its  ftrength,  by  the  known 
re-agents,  indigo  or  cochineal,  as  mentioned  in 
chap.  14.  This  cock  may  be  formed  of  glafs,  or 
lead,  or  even  copper  ; but  this  lad  metal  mull  be 
covered  with  a coating  or  two  of  white  lead  paint, 
to  prevent  its  being  rulled,  or  oxyded  by  the 
vapour  of  the  gas,  and  its  confequent  fpotting 
the  various  goods  which  may  come  into  contad: 
with  it,  or  may  be  foiled  by  the  falling  of  parti- 
cles of  verdigreafe  with  which  it  would  become 
covered. 

b . The  cocks,  for  emptying  the  bleaching  li- 
quor 
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quor  into  the  vefTels  of  immerfion  : they  ought 
to  be  of  wood,  clofed  either  with  a cork,  or  with 
a turned  pin,  fecured  with  flax  ; they  mud  like- 
wife  be  firmly  fixed  in  the  pneumatic  veflel,  and 
well  defended  with  fat  lute,  within  and  without. 

c.  A tube  of  glafs,  of  the  fize  of  barometer 
tubes  j that  is  to  fay,  2 or  3 lines  in  diameter  : it 
ferves  to  fhew  the  height  of  the  liquor  which  re- 
mains in  the  veflel,  when  a portion  has  been  drawn 
off  for  particular  immerfions;  and  it  likewife  in- 
dicates the  greater  or  lefs  aftion  of  the  diftilla- 
iion,  by  the  frequency  with  which  the  liquor 
ofcillates  up  and  down  without.  This  laft  indi- 
cation is  particularly  ufeful  toward  the  end  ©f 
the  operation,,  when  the  flownefs  and  weaknefs 
with  which  the  bubbles  efcape,  produce  fcarcely 
the  leafl  found  in  the  veflel,  even  though  the 
ear  be  applied  to  its  fides. 

This  tube  is  fixed  at  the  diftance  of  about  an 
inch  irom  the  bottom  of  the  pneumatic  veflel  1 
its  plàce  of  junftion  is  well  fecured  with  fat  lute, 
within  and  without  ; its  upper  extremity  is  fe- 
cured in  its  place,  by  a fmall  piece  of  wood,  d, 
pinned  to  the  pneumatic  veflel. 

e.  A fhort  tube,  of  about  the  length  of  two 
inches,  below  each  inferior  falfe  bottom  ; it  does 
not  fuffer  any  gas  to  efcape  from  one  cavity  to  the 
other,  excepting  that  portion  which  cannot  in- 
corporate 
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corporate  with  the  water,  either  becaufe  it  may 
already  be  nearly  faturated,  or  becaufc  too  large 
a quantity  may  be  collefted  in  the  upper  part  of 
each  cavity,  refpeftively,  for  want  of  the  agitator 
being  worked  with  fufficient  frequency. 

f.  Pipes  of  lead,  or  ftone-ware  ; they  may 
likewife  be  made  of  wood  ; one  of  them  paffes 
through  all  the  falfe  bottoms,  the  other  paffes 
only  through  the  uppermoft  ; they  ferve  to  intro- 
duce, upon  the  bottom  of  each  cavity,  either 
the  quantity  of  potafh  neceffary  to  fix  the  odour 
of  the  muriatic  acid,  or  that  which  may  be  necef- 
fary to  form  the  liquor,  known  under  the  deno~ 
mination  of  the  oxygenated  muriate  of  potafh. 

Thefe  two  pipes  are  clofed  during  the  diftiî- 
lation,  with  a ftopper  of  cork  ; their  upper  extre- 
mity, being  formed  fomewhat  in  the  fhape  of  a 
funnel*  facilitates  their  fufpenfion  and  fupport  ; 
they  muft  be  well  fecured  with  fat  lute,  at  the 
place  of  contadt,  with  the  partition  through  which 
they  pafs. 

g.  The  cover  of  the  pneumatic  veffel.  It  muft 
be  kept  in  its  place  by  good  pins  of  oak  formed 
with  heads,  and  its  joints  all  round  muft  be  clofed 
with  ftrips  of  paper  pafted  on  The  joints  of  the 
feveral  pieces  or  planks  which  compofe  it,  though 
tongued  together,  are  likewife  covered  with  pa- 
per: by  means  of  thefe  precautions,  no  fmeil  of 

the 
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the  oxygenated  acid  exhales.  In  order  likewife 
that  this  vapour  Ihould  not  efcape  through  the 
fmall  fpace  between  the  cover  and  the  arbour  of 
the  agitator,  this  laft  is  furrounded  with  a fmall 
quantity  of  flax,  or  piece  of  rag,  wetted,  either 
with  common  water,  or  a folution  of  pot-afh. 
When  the  diftillation  is  begun,  the  opening 
of  the  aperture  of  the  funnel  t muft  be  clofed 
with  a cork. 

h . Supports  of  the  adopter  of  the  retort  : 
they  reft  on  the  cover  of  the  pneumatic  vef- 
fel,  and  receive  the  upper  extremity  of  the 
tube,  communicating  with  the  internal  part  near 
the  bottomof  the  veflel  ; this  extremity  is  difpof- 
ed  in  the  form  of  a funnel  ; i.  To  receive  the 
beak  of  the  adopter;  2.  To  facilitate  the  applica- 
tion of  the  lute.  The  two  parts  which  compofe 
the  fupport  are  connetled  together,  either  with 
Iron-wires,  or  pack-thread,  or  elfe  by  means  of 
hooks,  i a hole  to  fuffer  the  air  to  efcape  out 
of  the  pneumatic  veflel  when  the  water  is  pour- 
ed  in. 

/.  The  veflel  for  iinmerfions,  mounted  on  its 
rollers  J.  m the  reel  to  move  the  piece-goods 
in  the  liquor,  n its  handle.  0 the  piece,  or 
good  , pafiing  over  the  reel,  p the  dotted  lines, 
reprefenting  the  cover.  It  may  confift  either 
of  a cloth,  thrown  over  the  veflel  after  the 
liquor  has  been  poured  in,  or  it  may  be  much 

more 
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more  Suitably  and  conveniently  formed,  by  means 
of  two  frames  of  light  wood,  with  panes  of  glafs, 
which  open  on  the  oppofite  faces,  and  clofe  to- 
wards the  upper  part  of  the  triangle,  which  they 
form  by  their  jun&ion.  In  order  that  the  odour 
of  the  liquor  may  not  be  inconvenient  to  the 
workman,  at  the  time  it  is  poured  into  the  veffels, 
in  thofe  cafes,  where  it  is  not  thought  proper  to 
extinguish  it ; either  by  a certain  dofe  of  fifted 
chalk,  or  a proper  addition  of  Solution  of  pot-afh 
in  water, one  of  thefe  frames  has  a proper  opening 
to  Suffer  the  discharging  cocks  to  pafs  through  ; 
and  thofe  parts  of  this  opening,  which  are  not  ac- 
curately clofed,  are  afterwards  Secured  by  means 
of  cloths  tied  round  the  cock  itfelf.  In  order, 
moreover,  to  avoid  all  fmell  from  the  pipes, 
communicating  from  the  bottom  of  the  pneumatic 
veffels  to  the  veffels  of  immerfion,  thefe  may  be 
fo  difpofed,  as  to  convey  the  bleaching  liquor 
to  the  bottom  of  this  lafl,  and  caufe  it  to  rife  gra- 
dually, inftead  of  pouring  it  in  with  agitation. 

Fig.  3. — Perpendicular  view  of  the  grate,  or 
chafing-difh,  upon  which  the  coal  and  charcoal 
a,  which  heats  thecapftiles  and  retorts,  is  placed. 
They  may  be  railed  higher  or  lower  by  placing 
tl^em  on  one  or  more  bricks.  It  is  likewife  very 
eafy  to  take  them  out  of  the  furnace  by  means  of 
the  handle  B,  when  it  is  required,  from  any  caufe 

whatever. 
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whatever,  that  the  diftillation  fhould  fpeedily  be 
checked. 

Fig.  4. — The  elevation  in  perfpedtive  of  this 
grate. 

Fig.  5. — Plate  of  iron,  which  ferves  as  a door 
to  the  furnaces. 

Fig.  6. — The  fame  plate,  or  door,  feen  in  pro- 
file; a>  a projection  which  ferves  to  raife  it,  or 
place  it  ; h3  borders,  by  means  of  which  it  refti 
on  the  joints,  formed  by  the  upper  bricks  of  the 
furnace,  which,  at  the  time  of  its  conftrudtion, 
are  left  open  for  this  purpofe. 

Fig.  7. — Supports  which  furround  the  upper 
extremity  of  the  tube  of  lead,  which  receives  the 
beak  of  the  adopter  of  the  retort,  or  the  retort 
only,  if  the  glafsman  have  made  it  all  uf  one 
piece. 

Fig.  3. — Elevation,  in  perfpedlive,  of  the  iron- 
trough,  which  contains  the  mixture  of  muriate  of 
foda  and  manganefe,  which  is  fet  to  dry,  as 
before  defcribed,  between  the  furnaces,  under 
the  drying  place,  during  the  time  of  diftillation* 
in  order  that  it  may  be  ready  for  the  fubfequent 
procefs. 

Fig.  9. — Plan  of  the  fame  trough. 

Plate  the  second. 

Fig.  1. — A machine  for  grinding  the  glafs 
ftoppers  of  veftels  and  bottles,  which  are  requir- 
ed to  be  .clofed,  as  it  were,  hermetically. 
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A.  A bottle  with  three  necks. 

B.  The  ftopper  fitted  to  clofe  the  middle 
neck. 

C*  A kind  of  brace,  one  extremity  of  which 
has  its  centre  of  motion  in  the  wooden  Aider  E, 
and  the  other  extremity  F receives  in  its  focket 
G,  the  Item  H,  of  the  prefs  I,  the  two  jaws  of 
which,  I,  K,  hold  fall  the  knob  of  the  ftopper,  re- 
quired to  be  ground  in.  The  Aider  of  wood  E is 
not  fixed,  but  muft  rife  or  fall  according  to  the 
wear  of  the  ftopper  in  the  neck  of  the  bottle,  in 
which  it  is  intended  to  be  fitted. 

Fig.  2 and  3. — Plan  and  profile  of  a veffel,  for 
immerfing  thread  ftockings,  or  other  pieces  of 
frame-work  knitting  * if,  inftead  of  the  round 
figure,  this  veffel  had  been  made  fquare,  the 
goods  might  have  been  flowed  in  a more  advan- 
tageous manner.  Three  bafkets  of  white-wicker- 
work may  be  placed  one  uport  the  ether,  as  is 
ihewn  in  figure  2,  each  upper  bafket  refting  on  the 
handles  of  that  beneath,,  B,  a bundle/:ër  hank, 
of  fkains  of  thread  fpread  out  in  thé  batlv:  there 
muft  not  be  more  than  three  or  four  o^thefe  con- 
nected together  in  the' fame  bundlekia^other- 
wife,  they  would  be  lefs  conveniently  expofed  to 
the  aCtion  of  the  bleaching  liquor,  and  lefs  eafily 
wrung  orcleared  out.  In  order  that -no  dirt  may 
fall  into  the  veffel,  and  to  prevent  any  oppreffive 

x vapour 
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vapour  from  incommoding  the  workmen,  thé 
whole  is  covered  with  a piece  of  cloth,  defigned 
for  this  purpofe  ; or,  rather,  with  a light  cover- 
ing of  wood,  cut  into  two  pieces,  to  facilitate 
the  management. 

Fig.  4 and  5. — Plan  and  elevation  of  a fmall 
portable  boiler  for  the  purpofe  of  immediately 
boiling  the  thread  in  alkaline  lees,  or  any  other 
fmall  articles,  which  either  cannot  with  conveni- 
ence, in  point  of  time,  or  otherwise,  be  put  into 
the  large  boiler  with  piece-goods,  or  other  articles, 
whether  on  account  of  their  finenefs,  their  fmall 
quantity,  the  fpeed  required,  or  their  being  the 
objeft  of  fome  particular  experiments. 

a.  The  boiler,  placed  on  its  tripod,  h , under 
the  mantle  of  the  chimney  ; c its  cover,  which 
mull  never  be  negle&ed  to  be  put  on,  not  only 
becaufe  the  heat  is  more  fpeedily  produced,  but 
likewife  for  the  purpofe  of  defending  goods  from 
foot,  whieh  may  fall  down  the  chimney,  and 
would  produce  fpots  not  eafily  difcharged,  as  has 
been  mentioned  in  chap.  15.  This  boiler  may 
be  heated  by  means  of  wood,  or  turf,  or  pit-coal, 
if  a proper  grate  may  be  made  ufe  of. 

Fig.  6. — The  method  of  fufpending,  by  means 
of  an  arbor  D,  the  bafket,  containing  the  articles, 
taken  out  of  the  boiler,  and  draining  over  it.  In 
order  that  no  impurities  may  fall  either  into  the 
7 lees* 
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lees,  or  upon  the  goods,  during  this  operation, 
it  will  be  proper  that  a clofe  cloth,  or  frame  of 
light  wood,  fhould  be  fupported  in  that  part  of 
the  pipe  of  the  chimney  which  is  immediately 
over  them. 

e . The  bafket,  or  plat  form,  of  ofier,  fupporting 
the  goods  5 this  plat-form  may  likewife  be  made 
of  iron,  covered  with  linen  rags  : if  a bafket  be 
tifed,  it  muft  be  perfectly  cleared  of  its  bark,  for 
fear  of  fpotting  the  goods. 

The  four  cords  f%  which  fupport  the  bafket, 
are  united  in  pairs,  on  each  lide,  at  the  knot  g , 
to  the  cord  h>  which  winds  on  the  arbor. 

j.  Supports,  between  which  the  arbor  turns.' 
k , a clump  fattened  on  the  arbor,  to  prevent  its 
recoiling  from  the  fupport  /,  in  confequence 
of  the  friftion  upon  m . n,  the  handle  of  the 
arbor. 

Fig.  7. — Rollers,  for  the  purpofe  of  folding 
piece-goods  into  lengths, after  they  have  received 
the  dreflings. 

a.  Cords,  one  extremity  of  which  is  attached 
to  the  ring  b>  fixed  to  the  cieling,  and  the  other 
extremity  bears  the  two  gudgeons  of  the 
wooden  roller  d. 

e.  Part  of  the  piece  of  cloth,  to  be  folded  in 
two. 

/.  Part  of  the  cloth  already  folded.  In  this 
x 2 operation. 
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operation,  which  is  very  fpqedy,  the  çloth  k 
Supported  by  holding  one  part,  /,.  in  one  hand,, 
and  the  other  part,  e , in  the  other,  taking  care  to 
bring  the  edges  together  byrraifing  this  part  of 
the  cloth  thus  joined  a little,  the  weight  of  the 
folded  part,  foon  draws  over  that  part  to  the 
other  fide  of  the  roller,  a new  portion  is  fuccef- 
iively  folded,  and  is  thus  fubje&ed  to  the  fame 
manipulation.  ' r 

Fig.  8,  9.  —Plan  and  profile  of  a machine  for 
folding  cloths  in  equal  folds,  whether  it  be.,  re- 
quired that  the  folds  (liould  be  in  the  whole  length, 
or  that  they  fliould  be  folded  in  two,  as  has  al- 
ready been  obfërved. 

a.  Uprights  of  iron,  placed  oppofite  each 
other,  in  thé  holes  b , in.  the  brafs  r,  fixed  on 
each  fide  of  the  table  d . 

e.  Rods  of  iron,  or  wood,  placed  in  each  fold 
of  the  cloth  behind  the  two  uprights. 

f.  Another  rod,  which  r kites  from  the  heap 

"of  cloth,  g,  that  part  which  is  to  be  carried  be- 
hind the  upright,  over  the  rods.  In  proportion 
as  the  foldihg  advances,  the  lower  rods  are  drawn 
out  to  be  tried  in  the  progrefs  of  the  work.  By 
this  means  the  operation  may  be  performed  with 
a dozen  rods.  The  ufe  of  thefe  rods,  and  the 
regularity  which  they  afford  in  this  method  of 
folding,  which  is  very  expeditious,  has  caufed  it 
::  ; ■ nC  ' '•  ‘ ' ; ' to 
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to  be  named  folding  by  the  rod,  in  the  fame 
manner  as  that  defcribed  in  figure  71$  named 
folding  by  the  roller. 

Fig.  10.— End  view  of  the  manner  in  which 
the  pieces  are  folded  together  after  they  are 
taken  from  the  machine,  fig.  9:  the  round  fold, 
which  is  given  to  the  piece,  is  fecured  by  means 
ot  firings,  more  or  lefs  fine,  a a , according  t# 
the  quality  of  the  merchandize?  Thefe  cords, 
firings,  or  twifi  of  fiik,  or  fkx,j  pafs  from  the  up- 
per felvedge  to  the  lower  ; they  are  fattened  to- 
gether with  a knot,  which  is,  lâfi  of  all,  covered 
with  a taffel,  £,  of  coloured  thread,  of  filk,  or 
linen,  or  thread,  according  to  the  beauty  and 
finenefs  of  the  piece.  Coarfe  goods  are  likéwife 
faftened  in  front,  as  is  (hewn  by  the  letter  C. 

Fig.  11. — Hanks  of  linen  or  cotton  thread; 
the  union  offeveral  fkains,  that  is  to  fay,  five  or 
fix  by  a Angle  firing,  a>  forms  what  is  called  a 
hank  : by  the  number  of  knots,  h , made  in 
one  or  other  of  the  two  ends  of  the  firing, 
the  bleacher  : diftinguifhes  the  merchant  to 
whom  the  article  belongs.  For  this  purpofe 
the  diftinctive  figns  are  entered  in  a book,  oppo- 
fite  the  name  of  the  proprietor.  With  regard  to 
other  articles,  fuch  as  piece-goods,  fiockings, 
&c.  they  may  be  diftinguhlied  by  one  or  more 
coarfe  threads  fewed  to  them,  upon  which  any 
x 3 number 
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number  of  knots  at  pleafure  may  be  made.  This 
method  of  marking  goods  appears  to  be  much  pre- 
ferable to  the  different  marks  with  crayons,  red 
oaker,  &c.  which  always,  more  or  lefs,  fpot  and 
foil  the  goods. 

Fig.  12.— Shews  the  method  of  ripfing  the  fkam 
on  the  pin  to  clear  it  of  water,  lees,  or  any  other 
§uid  it  may  contain.  As  the  part  which  is  pear- 
eft  the  pin  is  not  fo  effectually  wrung  as  that 
which  lies  near  the  middle,  care  muft  be  taken 
in  opening  the  fkain,  c>  to  replace  it  in  fuch  a 
manner  that  the  part  which  was  upon  the  pin, 
a,  fhall  be  near  the  middle  at  the  time  of  the 
fécond  wringing.  After  this  fécond  wringing, 
the  thread  is,  for  the  molt  part,  dry  enough,  and 
may  be  firaitened  out  ; which  is  done  by  palling 
it  over  the  hand,  and  ftrongly  jirking  or  fhak- 
ing  it  by  drawing  out  5 or  the  operation  may 
be  performed  with  the  wringing-pin  inftead  of 
the  hand. 

Fig*  13. — The  method  of  difpofing  the  fkains, 
fo  that  they  may  not  intermingle  too  much 
with  each  other,  particularly  thofe  of  fewing 
thread,  which,  inftead  of  being  wrung  on  the 
pin,  are  worked  under  the  lower  part  of  a kind 
of  rammer  or  ftirrer.  The  four  faftenings,  a,  pre- 
vent the  fkains  from  becoming  intermingled  dur- 
ing this  kind  of  fulling  procefs.  A tub  or  pail  may 

bç 
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be  ufed  for  this  operation,  according  to  the  quan- 
tity of  the  article,  intended  to  be  cleared  in  this 
manner.  A man  or  woman  may  work  them 
with  the  infiniment,  fig.  14,  without  much  dif- 
ficulty ; a certain  degree  of  (kill  and  intelligence 
is  required  to  do  the  bufinefs  in  the  mofi  effec- 
tual manner. 

a . Reprefents  the  handle  of  this  infiniment, 
and  h , the  lower  part,  which  is  made  of  beech 
cut  into  fteps  or  notches,  r,  on  each  fide,  in  order 
that  it  may  take  a flight  hold  of  the  goods,  and 
afford  a facility  in  turning  them.  Thefe  indenta- 
tions mufi  be  rounded  at  the  edges  and  corners. 

Fig.  15,  16, — Plan  and  elevation  of  a waffl- 
ing implement,  with  which  dockings,  thread, 
vand  other  fimall  and  fine  articles,  may  be  cleaned 
or  rinfed  in  a tub  or  pail,  a,  exhibit  the  teeth 
or  feet,  between  which  the  different  goods  difi 
pofe  themfelves,  and  are  agitated  againft  each 
other,  for  the  purpofe  of  clearing"  them  of  the 
different  liquids,  yvith  which  they  are  fuccefiiye^ 
]y  penetrated  during  the  courfe  of  the  bleaching. 
b,  is  a double  handle,  by  the  affiftance  of  which 
this  fmall  infiniment  is  moved. 

Plate  3.  Fig.  1. — a.  Birds-eye  view  of  the  great 
boiler,  in  which  piece-goods  are  heated  in  the 
alkaline  folution  or  lees. 
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Fig.  2. — Seffion  of  the  fame  boiler  through 
Ihe  line  A,  B. 

a.  Floor  of  the  (hop. 

& The  mafonry,  in  which,  the  copper  C is  fet* 
dy  the  wooden  cover,  formed  of  two  or  more  parts. 

crofs  pieces  which  pafs  under  the  cramps fix- 
ed to  the  boiler  itfelf,  which  keep  down  the  co- 
vering and  prevent  it  from  rifing  by  the  force  of 
the  ftream,  which  laft  is,  by  thefe  means,  com- 
pelled to  re-aft  on  the  pieces  of  cloth,  or  other 
articles  placed  in  the  boiler. 

g.  A cavity  or  gutter  furrounding  the  copper, 
and  ufed  for  evaporating  without  any  other  heat 
than  that  which  it  receives  from  the  boiler  itfelf, 
the  old  lees,  which  are  referved  after  they  have 
been  applied  to  every  ufe,  which  can  be  made 
of  them,  in  order  to  recover  the  alkali. 

h.  A fmall  boiler,  heated  by  the  heat  which 
efcapes  from  the  great  boiler,  before  it  paffes 
into  the  chimney.  In  this  fmall  boiler  is  kept 
a quantity  of  lees,  ready  prepared,  of  the  proper 
ftrength.  It  here  receives  an  increafe  of  tem- 
perature, which  prevents  its  fenfibly  retarding 
the  boiling  of  the  great  boiler,  when  it  is  ne- 
ceffary  to  convey  a certain  quantity  into  this 
laft  velfel. 

i.  A cock,  by  which  the.  pure  folution  of  al- 
kali is  drawn  off,  and  may  be  conduced  to 

the 


Explanation  of  the  Plates . 313 

the  great  boiler,  by  a channel  of  tin  or  wood, 
8zc.  &c. 

j.  The  fire-place  under  the  boiler.  Inftead  of 
the  iron-bars,  or  a grate,  which,  on  account  of 
this  diftance  between  them,  fuffer  too  much  air 
to  pafs,  for  the  confumption  of  wood,  and  by 
thefe  means  wafte  much  of  that  fuel,  I have 
preferred  an  arch  of  brick>work,  with  openings 
of  a fufficient  fize.  This  arch,  while  it  faves 
the  wood,  likewife  preferves  the  beat,  on  ac- 
count of  the  fpace  between  the  vents,  upon 
which  the  burning  fuel  remains  for  a longer 
time.  It  might  perhaps  be  poffible  to  diminifh 
the  expence  flijl  further,  by  having  no  apertures 
at  all  through  the  arch.  Thefe  apertures  are  alfo 
liable  to  be  worn  or  broken,  and  require  to  be 
defended  at  their  edges  with  iron. 

k.  The  afh-hole. 

/.  The  chimney,  proceeding  from  the  fire- 
place, immediately  beneath  the  fmall  boiler. 

n . Stairs  afcending  from  the  floor,  to  the  brick- 
work of  the  floor. 

0.  Another  fet  of  flairs,  leading  to  the  plat- 
form p. 

q.  A regifler  for  regulating  the  heat  of  both 
boilers. 

r.  Flue  of  the  chimney. 
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F»g-  3- — Se&ion  of  figure  i,  along  the  Hne 
( d.  a,  the  floor,  b,  the  mafonry  in  which  the 
copper  is  fet.  c,  mouth  of  the  fire-place  of  the 
great  boiler,  d,  lower  part  of  the  chimney, 
e,  afh-hole.  /,  regifter,  to  regulate  the  heat  of 
the  fmall  boiler,  g,  the  flairs  from  the  platform 
of  the  mafonry  to  the  floor  of  the  work-lhop. 
b,  flairs  leading  to  the  upper  part  of  the  ma-, 
fonry. 

Fig.  4.— A crane,  moveable  on  its  axis,  pro- 
vided with  tooth  and  pinion-work,  by  means  of 
which  the  charge  of  the  boiler,  confifting  of 
piece-goods,  or  other  articles,  may  be  raifed. 
a,  the  fltaft.  b,  the  pivot,  c,  the  arm.  d, 
bracket,  or  fupport.  e,  a ratchet  wheel,  worked 
by  a pinion  with  a double  lever:  round  the 
barrel  of  this  wheel  is  wound  the  chain,  at 
the  other  end  of  which  are  three  or  four  hooks, 
in  which  the  chains  h are  held.  Thefe  laft  are 
covered  with  cloth  or  cord,  to  prevent  the  ef- 
fe£t  of  ruft.  The  intermediate  part  between 
the  two  concentric  circles,  which  form  the 
veffel,  or  fufpended  apparatus,  is  likewife  de- 
fended by  fmall  cords,  in  order  that  the  various 
articles  difpofed  therein  may  not  efcape  ; this 
ftage,  charged  with  the  different  articles  which 
have  undergone  lixiviation,  is,  by  means  of  the 

crane. 
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crane,  conveyed  over  other  veflels,  where  it  is 
lowered  down  upon  crofs  pieces,  in  order  that 
the  drainage  may  be  completed. 

Fig.  5,  6,  7.— -Plan,  feâion,  and  elevation, 
of  an  oven  for  calcining  crude  alkali,  in  order 
to  convert  it  into  potafh,  a>  Hairs,  which  lead 
to  the  back  part  of  the  oven,  where  there  are 
placed  two  boilers  of  caft-iron,  b b , in  which 
the  alkali  is  dried,  after  having  been  concen- 
trated to  a certain  degree  in  the  cavity  furround- 
ing the  great  boiler.  See  Fig.  1,  2.  Thefe 
two  boilers  may  be  appropriated  alternately  to 
dry  the  alkali  entirely,  whence  it  is  to  be  con- 
veyed into  the  calcining  oven  ; and  afterwards 
to  complete  the  reduâion  of  the  concentrated 
alkalies  to  the  confidence  of  extraft  ; and  may 
likewife  be  difpofed  in  fuch  a manner  that 
the  flame  which  they  receive  from  the  fire- 
place of  the  oven,  before  it  pafles  into  the 
slower  part  of  the  chimney,  may  heat  a third 
boiler  of  caft-iron,  of  copper,  or  even  of  lead, 
which  may  be  ufed  to  evaporate  the  old  lees, 
or  folutions  of  foap:  for  thefe  laft  require  the 
fame  management  in  order  to  obtain  their  at- 
kali. 

This  concentrated  alkaline  folution  from  the 
upper  boiler,  may  be  differed  to  fall,  drop  by 
drop,  into  the  lower,  in  order  that  the  evapora- 
tion. 
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tion,  or  complete  drying,  may  not  be  impeded 
by  too  much  water  being  fuddenly  poured  in. 

c . Paffage  from  the  fire-place  to  the  fpace 
beneath  the  caft-iron  boilers.  It  conveys  a 
flream  of  fiame,  which  is  more  than  fufficient, 
and  may  be  governed  by  means  of  regiflers.  As 
this  paffage  is  conftrufled  on  a dope,  which, 
for  that  reafon,  is  not  eafy  to  be  made  in  the 
mafonry,  a contrivance  was  ufed  during  the 
building  of  the  roof  of  the  fire-place,  to  fix  in 
the  proper  place  a roller  of  wood,  upon  which 
the  bricks  in  part  refted  which  were  intended 
to  form  this  paffage  ; it  may  eafily  be  imagined 
that  this  wooden  roller  could  not  be  taken  out 
after  the  conftruéfion  w^s  finiflied  ; it  was, 
therefore,  intended  that  it  fhould  be  burnt  out. 
To  accelerate  the  combuftion  at  that  time,  and 
during  thé  heating  of  the  oven,  a hole  of  two 
or  three  inches  in  diameter  was  bored  through  it. 
This  piece  of  wood  may  be  of  white  deal,  or  any 
other  material  which  is  mod  readily  confumed. 
The  heat  conveyed  by  this  paffage,  of  which  I 
have  afcertained  the  good  effeft  by  experiment, 
is  very  well  regulated  by  means  of  a regifter 
made  at  the  bottom  of  the  fpace  immediately 
beneath  the  boiler.  This  regifter  is  entirely 
fhut  when  the  boilers  are  not  intended  to  he 
ufed. 


When 


) 
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When  the  calcining  oven  is  not  ufèd,  but 
the  boilers  are  wanted  to  dry  alkaline  folutions, 
thefe  laft  may  be  feparately  heated  by  a fire 
between  both. 

d.  An  aperture  in  the  roof  of  the  oven,  through 
which  the  dried  alkali  is  conveyed  into  the 
oven. 

e.  The  calcining  oven.  In  order  that  the 

alkali  may  be  eafily  difengaged  from  the  edges 
or  angles  of  the  floor  where  the  walls  take  their 
rife,  at  which  place  it  readjly  fixes  itfelf  by  the 
aqueous  j fufion,  it  is  adyifeable  that  this  part 
fhould  be  defended  by  a plate  of  iron,  four  or 
five  inches  high,  and  about  half  an  inch  thick. 
By  this  means  the  fait  is  more  eafily  fe  pa  rated 
by  the  rake.  . ! v 

/.  The  ftoke-hole  for  fupplying.  the  fuel.  It 
is  çonftructed  in  the  fame  manner,  and  for  the 
fame  ufes,  as  that  of  the  boiler  for  lixiviation. 

g.  A flight  piece  of  brick-work,  between 
the  fire-place  and  the  hearth  of  the  oven,  /which 
prevents  the  fuel  and  the  faline  matter-  from 
communicating  or  mixing  with  each  other.  7^  / 

h.  A ftone  or  caft-iron  trough,  into  which  -the 
red  hot  calcined  alkali  is  thrown  when  takerç 
out  of  the  oven.  In  this  veflel  it  is  left  to  cooj 

. before  it  is  packed  up  in  calks,  in  which  laft 
veffels  it  muft  be  prefled  as  clofely  as  poflible,  in 

order 
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order  that  it  may  be  lefs  liable  to  attra£l  moifture 
from  the  air* 

u The  mouth  of  the  ovetl.  It  has  two  iron 
Uprights,  j jy  forked  at  top,  itl  which  the  ends 
of  a racked  bar  k are  placed*  The  handle  of  the 
rake,  with  which  the  alkali  is  ftirred,  is  refted 
between  the  notches  of  this  bar.  The  mouth 
of  the  oven  is  alfo  provided  with  an  iron  plate, 
to  be  ufed  either  for  doling  it  entirely,  or  more 
or  lefs,  as  occafion  may  demand. 

Inftead  of  fuffering  the  heat,  which  iflues 
from  the  mouth  of  the  furnace,  to  be  loft,  it 
may  be  very  advantageoufly  directed  by  a pipe 
rifing  under  the  boilers  of  caft-iron,  or  thofe 
which  are  placed  above,  for  preparatory  eva- 
poration. None  of  thefe  means  ought  to  be 
neglefled  of  employing  the  heat,  which  in  al- 
moft  every  conftrudion  of  this  kind  has  been 
hitherto  loft,  for  want  of  a proper  degree  of 
fkill  in  the  proprietors,  or  thofe  who  undertake 
to  ere£t  them. 

Fig.  8.— Reprefents  part  of  the  chain,  which  is 
wound  upon  the  drum  of  the  ratchet-wheel  of 
Fig.  4.  It  may  be  obferved,  that  it  is  con- 
ftrufted  on  the  fame  principles  as  the  chains  of 
pocket  watches. 

Fig.  9*  to,  and  11.— Details  relative  to  the 

racked 
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Tacked  bar  placed  acrofs  the  mouth  of  the  cal- 
cining oven. 

a.  The  teeth,  between  which  the  handle  of 
the  rake  is  moved.  b9  an  elbow,  which  pre- 
vents the  rake  from  moving  the  bar  fide-ways 
when  once  duly  placed,  c9  crampons,  or  iron 
fixed  pieces,  which  receive  and  fleady  the  up- 
rights. d9  the  mafonry  of  the  oven  in  which 
they  are  placed,  c9  the  rake  feen  fide-ways. 
f>  its  claw  placed  on  the  floor  of  the  oven,  g , its 
iron  handle.  b9  the  external  part  of  its  handle. 
Which  is  made  of  wood,  becaufe  the  iron  would 
communicate  the  heat  too  readily  to  the  hand  of 
the  workman.  Fig.  n.  the  claw  of  the  rake 
feen  in  face.  Fig.  12.  an  hook,  by  means  of 
which  the  rake  is  lifted  up  or  changed  for  an- 
other, either  on  account  of  its  being  too  hot  to 
be  touched,  or  in  danger  of  bending,  a , the 
hook,  b,  its  handle.  In  order  that  the  iron 
handle  of  the  rake  may  Hide  more  readily  be- 
tween the  teeth  of  the  crofs-bar,  it  is  occafion- 
ally  rubbed  with  a piece  of  bacon  nailed  to  a 
fmall  piece  of  wood. 

PLATE  THE  FOURTH. 

Fig.  i.— Elevation  of  a mill  proper  to  cleanfe 
j^iece-goods  and  other  articles,  which  are  more 

of 
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or  lefs  bulky.  It  is  moved  by  a horfe  ; or  its 
mechanifm  may  be  fet  in  motion  by  wind,  wa- 
ter, or  other  powers,  by  making  fuitable  ar- 
rangements for  that  purpofe. 

A,  the  principal  fliaft.  B,  the  bar,  to  which 
the  horfe  is  attached.  C,  the  wheel.  D,  lan- 
tern. E,  the  arbor,  which  gives  motion  to 
the  flocks  or  peftles  E,  by  means  of  certain 
tripping  pieces.  See  Fig.  i.  and  2,  Plate  V. 
F,  mortices,  in  which  the  tripping  pieces  move 
to  raife  the  peftles.  It  is  advifeable  that  the 
part  which  is  a£led  upon  by  the  tripping  piece 
fhould  be  defended,  either  by  a plate,  or  roller 
of  copper.  G,  crofs-pieces,  between  which 
the  peftles  rife  and  fall.  H,  the  box  or  recep- 
tacle, in  which  the  goods  are  placed.  The 
figure  reprefents  the  internal  part,  in  confe- 
quence  of  a portion  of  the  wood-work  in  front 
being  removed.  One  of  the  fpaces  is  . larger 
than  the  other,  for  the  purpofe  of  fubdividing 
the  different  kinds  of  work.  The  receptacle  is 
commonly  made  of  elm,  and  the  rammers  of 
beech.  I,  holes  made  at.  different  heights,  to 
draw  off  the  water.  J,  a door,  which  may  be 
taken  down  or  put  up  at  pleafure  by  means  of 
buttons.  It  rauft  always  be  up  during  the  time 
of  work.  K,  a pipe,  which  fupplies  the  work 
with  water.  Out  of  this  proceed  a number  ^f 
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:«hort  pipes  anfwerable  to  the  refpeftive  cham- 
bers. L,  a flop,  to  prevent  the  peflle  from 
defcending  too  low,  and  injuring  itfelf.  M,  a 
lever  fixed  to  a crofs-piece,  N,  behind  the 
four  uprights,  O.  By  means  of  the  pin  P,  and 
the  firing  Q,  the  fulling  rammer  may  be  raifed 
fo  high,  that  the  tripping  pieces  cannot  reach 
it.  While  it  remains  thus  fixed,  the  goods 
may  be  examined  or  taken  out,  as  occafion  may 
require. 

Fig.  2 and  3 A fucking-pump,  which  fur- 

nifhes  the  water  to  the  work.  Fig.  2,  fhews  the 
fame  in  profile,  and  Fig.  3,  the  front  view. 

A is  the  extremity  of  the  arbor  which  works 
the  fulling  apparatus.  B,  prolongation  of  the 
axis  or  pivot  of  this  arbor.  It  turns  on  the 
brafs  bed  C ; and  its  extreme  part  D is  bended 
into  a handle,  which  gives  motion  to  the  pump, 
rods  E F.  The  latter  is  attached  to  the  flem  of 
the  piflon  which  moves  in  the  body  of  the  pump, 
H.  I,  the  pipe,  which  fupplies  the  refervoir  J 
with  water.  K,  the  pipe  which  conveys  the 
water  to  the  fulling  works. 

PLATE  THE  FIFTH. 

Plan  and  elevation  of  the  fame  machine  for 
v/afhing  and  deanfing  piece-goods.  A,  the 

y turning 


32  z Explanation  of  the  Plates. 

turning  arbor,  with  its  tripping  pieces  B.  C,  the 
mortices,  in  which  the  tripping  pieces  enter  to 
raife  the  hammers.  D,  holes,  through  which 
the  rammers  traverfe.  E,  bolts,  which  hold 
together  the  lateral  partitions,  and  connect  them 
with  the  uprights  F.  G,  the  fulling  rammer, 
refting  on  its  flop  H.  I,  the  lever,  to  throw 
the  fulling  rammers  in  or  out  of  work.  The 
dotted  lines  J denote  the  pofition  of  the  levers 
when  the  work  is  flopped.  The  cord  K being 
faflened  to  the  hook  L,  keeps  the  lever  in  this 
pofition  ; but  when  M is  fixed  to  the  fame 
hook,  it  keeps  the  lever  clear  of  the  working 
bar.  N,  the  infide  of  the  receptacle  for  the 
goods.  O,  holes  for  drawing  off  the  water. 
P,  the  door.  Q,  the  pipe  which  brings  water 
to  the  work.  R,  a table,  on  which  the  goods 
are  laid  before  or  after  they  have  been  put  into 
the  engine.  T,  a board  to  defend  the  work- 
man from  being  wetted. 

Fig.  'll- — A,  the  principal  arbor,  with  . its 
.tripping  pieces  B.  This  figure  fhews  in  what 
manner  they  are  difpofed  in  . order  to  produce, 
their  alternate  effeQs  on  the  rammers* 

pig.  3. —Plan  of  the  wheel  .fixed  on  the  up-* 
riglit  fhaft,  which  ferves  to  fhew  the  manner 
of  its  conftruclion. 

Fig.  4. — The  lantern  which  moves  the  arbor. 

A,  repre- 
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A,  reprefents  the  arbor  itfelf,  upon  which  the 
lantern  it  folidly  fixed.  The  bolts  B connedt 
the  two  drum-heads. 

hig-  5>  fhews  the  method  of  difpofing  the 
goods  in  the  trough  of  Fig.  1,  when  it  is  more 
particularly  intended  to  work  them  acrofs  their 
length.  Fig.  6.  The  method  of  difpofing  them 
when,  on  the  contrary,  it  is  intended  to  work 
them  in  the  diredtion  of  their  length. 

PLATÉ  THE  SIXTH. 

Fig.  I,  2 — Plan  and  profile  of  the  machine 
for  fquaring  and  rolling  out  the  pieces  after  they 
have  received  the  dreffings.  a,  the  ftage  on 
which  the  goods  are  placed,  b,  the  piece  folded 
back  and  forwards,  r,  the  ftretcher,  through  the 
mortice  of  which  the  cloth  paiTes.  At  one  of 
its  extremities  there  is  a ratchet-wheel,  d , by 
means  bf  which  the  neceflary  tenfion  is  given, 
that’ the  cloth  may  undergo  a flight  degree  of 
fridtion  againft  its  rounded  edges  during  its 
courfe.  <?,  crofs-pieces,  at  fuch  a diftance  from 
each  other,  that  the  cloth,  by  palling  alternately 
over  one  and  under  the  other,  may  be  gently 
rubbed  againft  their  blunted  edges.  fy  another 
ftretcher,  through  the  mortice  of  which  the  piece 
Jikewife  paffes  before  it  arrives  at  the  wooden 

cylinder. 
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cylinder.  This  is  likewife  provided  with  a 
ratchet-wheel,  g,  for  the  purpofe  of  ftretching 
the  cloth  more  or  lefs.  As  the  tenfion  is  confi- 
derable  in  this  part,  there  is  a lever,  h , fixed 
on  for  the  purpofe  of  facilitating  the  turning. 
iy  a cylinder  or  roller  of  wood,  upon  which  the 
cloth  is  rolled,  and  left  for  a longer  or  fhorter 
time,  as  may  be  neceflary  for  it  to  keep  the 
figure  and  dimenfions  which  it  has  received. 
The  workman,  who  ftands  before  this  roller, 
takes  care  for  this  purpofe  to  arrange  and  draw 
out  the  felvedges  in  fuch  a manner  that  they 
may  apply  at  every  turn  upon  the  fame  parts  of 
the  cloth  which  are  already  rolled,  and  preferve 
the  fame  width  throughout,  j,  a moveable 
piece,  which  may  be  thrown  forward,  and 
ierves  to  keep  the  roller  in  its  place  endways, 
and  when  drawn  back,  leaves  it  at  liberty  to  be 
taken  out  for  the  purpofe  of  unrolling  the  cloth. 
A groove  is  made  lengthways  in  the  roller,  for 
the  purpofe  of  fixing  the  end  of  the  cloth 
therein,  which  is  firft  wrapped  round  a wooden 
rod,  and  then  lodged  in  the  groove.  /,  brafs 
rollers,  upon  which  the  wooden  cylinder  turns. 
my  the  fquare,  into  which  the  fquare  end  of  the 
cylinder  is  lodged,  n , wheel  of  the  arbor,  which 
carries  the  fquare.  o3  the  lantern  or  pinion, 
which  gives  motion  to  the  wheel,  and  is  itfelf 

carried 
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Carried  round  by  the  handle  p,  worked’  by  ojie 
or  two  men,  according  to  the  force  or  velocity 
required  to  be  exerted.  <7,  a fly,  armed  with 
balls  or  plates  of  lead,  which  ferves  as  a refer  - 
voir  of  force,  and  greatly  aflifts  the  workman. 
sy  a trough  of  plate-iron,  in  which  hot  embers 
are  put  for  the  purpofe  of  drying,  or  giving  a 
proper  degree  of  firmnefs  to  certain  goods  be- 
fore they  are  rolled  on  the  cylinder,  upon  which 
they  preferve  the  ftate  and  appearance  it  is  in- 
tended they  fliould  receive. 

Fig.  3 and  4. — Plan,  fe&ion,  and  profile,  of 
the  earthen  furnace,  made  au  rue  Mazarin , of 
which  mention  is  made  in  Chapter  II.  a , the 
furnace,  b , the  afh-hole.  r,  the  door  of  the 
afh-hole.  d , the  fire-place.  e>  door  of  the  fire- 
place. /,  grate  of  earthen-ware  ; inftead  of  which, 
if  preferred,  a grate  of  iron  may  be  fubftituted. 
g , the  chimney.  a protuberance  for  more 
eafily  removing  the  furnace,  i,  the  pot.  /,  fand- 
bath.  m , tubulated  bottle,  containing  the  mix- 
ture for  diftillation.  Inftead  of  the  bottle,  a 
tubulated  retort  may  be  ufed,  which,  in  that 
cafe,  may  be  placed  in  a bath  fuited  to  its  figure. 
#,  the  neck,  to  which  the  tube  of  lead  is  to  be 
adapted,  for  the  purpofe  of  conveying  the  gas 
into  the  pneumatic  veflels.  0 , the  aperture,  into 
which  the  fulphuric  or  muriatic  acid  is  to  be 

y 3 poured. 
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poured,  accordingly  as  the  diftillation  is  per- 
formed with  or  without  the  muriate  of  foda. 
p,  a ftand  or  bafe  of  (tone,  upon  which  the  fur- 
nace may  be  raifed,  either  for  the  purpofe  of 
giving  it  a proper  elevation,  or  to  preferve  the 
floor  from  the  danger  of  fire. 

This  kind  of  furnace  is  ufually  compofed  of 
one  fingle  piece  ; but  for  the  facility  of  remov- 
ing and  fixing  them,  when  conftructed  of  a cer- 
tain fize,  they  ought  to  be  formed  of  feveral 
pieces  which  may  be  eafily  fixed  together  by* 
means  of  indentations  made  in  them  before 
they  are  baked. 

PLATE  THE  SEVENTH. 

Fig.  i,  2,  and  3. — Bird's-eye  view’,  elevation, 
and  profile,  of  the  machine  for  calendering  piece- 
<roods  with  or  without  heat.  A,  a double  handle 
which  gives  motion  to  the  pinion  B.  This  ma- 
chine, as  well  as  the  one  juft  defcribed,  may 
eafily  be  moved  by  connefting  it  with  the  ful- 
ling mill,  in  the  fame  manner  as  the  pump  re- 
ceives its  motion,  namely,  by  a branch  or  tum- 
bler, which  on  the  one  hand  is  applied  to  the 
arbor  of  the  mill,  and  on  the  other  to  the  leading 
axis  of  the  machine.  It  is  neceftary  of  courte 
to  arrange  the  workfhops  accordingly.  The 

pinion 
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pinion  drives  the  toothed  wheel  C ; on  the 
axis  of  which  is  fixed  the  lantern  or  pinion  P, 
which  moves  the  great  wheel  E,  to  which  is 
adapted  the  brafs  cylinder  F,  and  this  in  its  turn 
communicates  its  motion  to  two  cylinders  of 
walnut-tree  G. 

H,  the  ftage  upon  which  the  piece  I is  placed 
ready  for  calendering,  having  previoufiy  receiv- 
ed all  the  other  dreflings  ; it  is  folded,  as  the 
figure  thews,  in  alternate  folds,  in  order  that  it 
may  be  more  eafily  delivered.  It  firft  pafles 
between  the  crofs-pieces  J,  thence  through  the 
mortice  K,  of  the  ftretcher  L,  which  is  provided 
with  a wheel  and  click,  M,  to  ftretch  the  piece 
more  or  lefs  and  regulate  its  courfe.  It  after- 
wards pafles  back  under  the  brafs  cylinder  N, 
over  that  of  walnut-tree,  and  returns  in  front 
under  the  upper  wooden  cylinder,  which  it  en- 
velopes as  it  pafles  over  and  falls  behind  O of 
the  machine  on  the  roller  P,  and  againfl  Q, 
where  it  is  ranged  in  alternate  folds  on  the 
flage  R,  whence  it  is  taken  to  be  regularly  made 
up  for  fale. 

S.  The  prefling  fcrew,  by  means  of  which  the 
upper  wooden  cylinder  may  be  urged  more 
firongly  againfl  that  of  brafs,  accordingly  as  it 
}s  required  that  the  face  of  the  cloth  fliould  be 
more  or  lefs  a£red  upon. 

Y 4 
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T.  Piece  of  caft-iron,  which  Aides  in  grooves 
made  in  the  uprights  U,  and  bears  upon  the 
pivot  V of  the  upper  cylinder,  accordingly  as 
the  fcrews  prefs  upon  the  crofs-piece  X,  to 
which  this  piece  of  caft-iron  is  fixed. 

Fig.  4 — The  brafs  cylinder  feen  at  one  end, 
where  it  is  open  to  receive  the  bars  of  red-hot 
iron  which  heat  it. 

A.  The  cylinders  of  wood  to  which  the  brafs 
cylinder  communicates  its  motion.  Inftead  of 
wooden  cylinders,  others  may  be  fubflituted  of 
card-paper,  compofed  of  the  quantity  of  leaves 
necefTary  to  fill  the  fpace  which  is  determined 
between  the  plates  of  brafs  adjufted  at  the  ex- 
tremity of  their  axis.  They  are  ftrongly  prefled 
by  thefe  plates,  which  are  retained  in  their  pofi- 
tion  by  powerful  fcrews.  Cylinders  of  paper, 
properly  turned,  give  to  fine  goods  a glaze  which 
they  cannot  acquire  by  the  wooden  cylinders. 
They  have  likewife  the  advantage  of  retaining 
their  figure,  which  is  not  the  cafe  with  wooden 
cylinders.  Thefe  laft  require  to  be  occafionally 
reftified  in  the  lathe,  and  at  laft  become  too 
fmall  for  ufe. 

The  lathe  ufed  for  turning  any  of  thefe  cylin- 
ders ought  to  be  conftru&ed  in  fuch  a manner, 
as  to  render  it  a matter  of  certainty  that  the 

diameter 
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diameter  (hould  continue  equal  from  one  end 
to  the  other. 

B.  The  cylinder  of  brafs. 

C.  The  neck  on  which  it  turns  in  the  manner 

of  a pivot. 

D.  The  aperture  through  which  the  bars  of 
red-hot  iron  are  introduced  with  tongs.  The 
aperture  is  then  clofed  with  a cover  to  keep  in 
the  heat. 

U.  The  uprights  between  which  the  brafs 
cylinder  moves  againft  the  plates  \ . 

Fig.  5.— The  form  of  the  pieces  of  caft-iron 
with  which  the  cylinder  is  heated.  Two  are 
commonly  put  in,  and  they  are  ufually  changed 
every  hour,  or  oftener,  according  to  the  nature  of 
the  work. 


PLATE  THS  EIGHTH. 

Fig.  1 and  2— Plan  and  feffian  of  a veflel 
particularly  defigned  for  fubmitting  fine  piece- 
goods,  fuch  as  muflins,  linens,  See.  to  the  ac- 
tion of  the  oxygenated  muriatic  acid. 

a.  A frame  armed  on  each  fide  with  fmall 
leaden  points  or  pins,  h,  the  central  parts  of 
which  are  iron  ; they  may  be  altogether  of  iron, 
painted  with  white  lead,  and  well  wrapped  with 

drips  of  linen  or  firing.  Thefe  points  are  of 

ufe 
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ufe  to  fufpend  the  piece  goods  in  a zigzag  form, 
as  is  fhewn  by  thefe  figures,  either  immediately 
by  the  felvedge  of  the  piece,  or  by  loops  of  tape 
fewed  to  the  pieces  themfelves* 

c . Rings  of  lead  call  upon  rings  of  iron,  which 
they  cover;  otherwife  rings  of  iron  alone,  paint- 
ed with  white  lead,  and  wrapped  with  cloth 
or  twine  to  defend  them  from  the  rutt.  The 
cords  e>  which  are!  fattened  to  thefe  rings,  pafs 
over  hooks  at  d , fixed  to  the  cord/,  which,  by 
means  of  the  pulley  g,  is  ufed  to  raife  or  lower 
the  frame.  When  the  latter  is  entirely  plunged 
in  the  bleaching  liquor,  the  cords  are  detached 
from  the  hook  g , and  the  veffel  is  covered  tp 
prevent  the  introduâion  of  any  impurities,  as 
well  as  to  defend  the  workmen  from  any  dis- 
agreeable odour. 

An  apparatus  of  this  kind  may  be  ufed,  not 
only  for  immerfing  of  the  goods  in  the  oxyge- 
nated muriatic  acid,  but  likewife  for  the  lees* 
as  well  as  the  bath  of  fulphuric  acid,  &x. 

Fig.  3 and  4. — Elevation  and  profile  of  the 
frame  for  ftretching  the  fkains  of  thread  when 
taken  out  of  the  bleaching  vettels.  A,  upright 
pieces,  in  which  a number  of  holes,  B,  are 
pierced  for  the  purpofe  of  fupporting  C,  the 
crofs-pieces,  over  which  the  fkains  of  thread, 
D,  pafs  fingly.  Thefe  crpfs-pieces  have  their 

angles 
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angles  well  rounded,  and  are  fet  at  a greater 
or  lefs  dittance,  according  to  the  degree  of  ten- 
fion  to  be  produced,  by  means  of  the  iron  pins* 
inferted  in  the  holes  of  the  uprights. 

The  thread  is  firft  well  wrung  upon  the  pin, 
or  with  the  hand,  after  which  It  is  ftretched 
upon  the  pannel,  and  left  to  dry.  Care  mutt 
be  taken  that  thofe  fkains  which  are  put  on  at 
any  one  time  (hall  all  be  of  the  fame  length,  in 
order  that  the  tenfion  may  be  equal  throughout. 

If  thefe  threads,  when  taken  out  of  the 
bleaching  velTels,  fhould  be  fo  entangled  or 
mixed  as  to  feem  incapable  of  being  cleared 
without  breaking,  they  may  eafily  be  brought 
to  their  original  date  by  plunging  them  in  water, 
and  gently  ftriking  them  with  the  edge  of  the 
hand.  This  operation  may,  if  thought  fît,  be 
repeated  at  each  immerfion,  in  cafe  it  fhould 
be  fuppofed  that  the  thread  would  be  too  dif- 
ficult to  clear  after  the  entire  bleaching. 

The  fkains  of  thread,  thus  adjufted  and  dried, 
are  afterwards  twitted  together  in  dozens  or 
fcores,  or  any  other  count,  according  to  the 
cuftom  of  the  market  ; or  they  may  be  packed 
in  fmall  parcels  in  coloured  paper,  according 
to  their  quality,  and  the  orders  of  the  vender. 

Fig.  5,  6,  9,  10.— Plan,  profile,  and  parts  of 
the  machine  for  fcorching  or  fingeing  muffins, 

and 


332  Explanation  of  the  Plates . 

and  other  piece-goods,  which  are  particularly 
required  to  have  an  even  face  fimilar  to  goods 
of  the  fame  kind  imported  from  England. 

A,  polls  fixed  in  a cavity,  B,  in  the  pave- 
ment or  floor  of  the  workshop.  They  are  con- 
nefted  by  the  crofs-pieces,  C,  fixed  at  their  up- 
per extremities  by  the  bolts  or  fcrews  D.  Thefe 
polls  may  be  taken  up  at  pleafure,  in  order  to 
leave  more  fpace  in  the  workfhop.  E,  axis  of 
a roller  placed  between  each  poll,  the  pro- 
longation of  which  is  bended  into  a handle,*  F, 
for  regulating  the  tenfion  of  the  piece  by  the 
ratchet-wheel  G.  A Ihort  piece  of  cloth  or  can- 
vas, H,  is  nailed  to  each  of  thefe  rollers,  and  to 
thefe  the  extremities  or  ends  of  the  piece  to  be 
finged  are  fixed  with  the  needle  or  rod  of  iron,  K. 
One  of  thefe  rollers  takes  up  that  part  of  the 
piece  which  is  finged,  while  the  other  gives  off 
or  unfolds  a new  length  to  be  fubje£led  to  the 
fame  operation. 

L,  the  bended  iron,  with  which  the  fingeing 
is  performed  by  palling  it  over  the  furface,  from 
one  edge  to  the  other,  in  a light,  fpeedy,  and 
dextrous  manner.  The  flat  part  M being  firfl 
made  very  hot,  is  well  wiped  on  a cloth  or  pad* 
in  order  that  it  may  not  foil  or  greafe  the  piece, 
which  lafl  action  would  endanger  its  being 
burned.  This  iron  is  to  be  palfed  two  or  three 

times 
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times  over  the  extended  part  of  the  cloth,  in 
order  that  it  may  produce  its  effe£l  more  uni- 
formly. 

If  the  piece  require  to  be  finged  on  both 
fides,  it  muft  be  afterwards  turned,  by  chang- 
ing the  rollers  M for  N.  The  brown  fcorched 
colour  which  the  piece  acquires  by  this  treat- 
ment fpeedily  difappears  in  the  bleaching. 

Fig.  7 and  8 — A plate  of  caft-iron,  viewed 
in  face  and  edgewife,  which  is  advantageoufly 
ufed  to  fmooth  or  lay  the  nap  of  certain  piece- 
goods,  fuch  as  velverets,  fuftians,  coverlets,  &c. 
This  plate  is  heated  to  the  proper  degree  ; and 
one  or  two  men,  according  to  the  weight  and 
dimenfions  of  the  plate,  and  the  nature  of  the 
(luff,  pafs  it  along,  more  or  lefs  fpeedily,  over 
the  piece  intended  to  be  thus  ironed  or  fmoothed. 
The  fame  care  muft  be  taken  to  wipe  the  plate 
when  it  comes  out  of  the  furnace  as  was  de- 
fcribed  for  the  fmgeing.  The  handles,  B,  of  the 
plate,  are  wrapped  round  with  cloth,  in  order  to 
defend  the  hands  of  the  workman. 

Fig.  14. — -A  brudi,  with  ihort  hair,  ufed  to  raife 
the  fibres  or  nap  of  the  piece-goods  intended  to 
be  fubjefted  to  either  of  the  operations  here 
defcribed. 

Fig.  xi,  12  and  13. — Plan, elevation,  and  fefti- 
on  of  a prefs  proper  for  drying  or  exprefhng  the 

water 
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water  from  piece-goods,  whether  in  the  courfe 
of  the  feveral  operations,  or  at  the  end  of  the 
bleaching  procefs.  This  prefs  may  like  wife  be 
employed,  to  advantage,  to  give  a neat  appear- 
ance to  folding  goods,  or  for  the  clofe  packing 
of  bales.  * 

A.  The  platform  or  table  of  the  préfs  upon 
which  the  goods  are  placed.  This  table  is  hol- 
lowed out  to  the  depth  of  one  inch,  and  is  in- 
clined towards  the  gutter  or  beak,  B,  in  order 
that  the  waters  which  flow  from  the  goods  may 
be  received  in  a pail  placed  underneath*  for  that 
purpofe. 

C.  The  preffing  fcrews  which  rife  and  fall  be- 
tween the  uprights,  D,  in  order  that  the  whole 
furfaoe  of  the  table  may  be  lefc  clear. 

hoot:  - 1 - ' d o k;  ■ - 
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PLATE  THE.  NINTH. 

Fig.  i and  2.— Plan  and  feffion  of  the  dif- 
tilling  apparatus  mentioned  at  the  commence- 
ment of  this  work. 

A.  The  double  furnace  with  its  fixed  grate. 
B a cover  of -plate-iron  o?  a fquare  or  round 
figure  with'  Tat  ‘edges, : -Which  may  be  r ai  fed  or 
placed  in  contact  with  the  furnace.  C the  fand 
bath  which  Furrôunds  the  capfule  ; it  ought  to 
be  very-dry^  fine  and  uniform.  D,  the  cylindrical 

bottle 
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bottle  with  two  necks;  one  in  the  middle,  to 
receive  the  item,  F,  of  the  communication  of 
the  pneumatic  veffel,  and  the  other  for  pouring 
in  the  fulphuric  acid,  when  muriate  of  foda  is 
ufed,  or  the  common  muriatid'acid,  if  that  fait 
be  not  applied.  Inftead  of  the  cylindrical  bottle, 
a balloon,  or  globular  veffel  with  a neck  on  one 
fide,  may  be  ufed,  as  is  (hewn  in  figure  2.  The 
choice  of  thefe  veffels  will,  in  a great  meafure, 
depend  on  the  (kill  of  the  workmen,  at  fuch 
glafs  manufactories  as  may  be  in  the  neighbour- 
hood of  the  bleaching  works.  In  ftriCtnefs,  the 
neck  or  tube  on  one  fide  may  be  difpenfed  with, 
and  it  rs  here  mentioned  only  becaufe  it  adds  a 
convenience  to  the  operation. 

From  thefe  obfervations  on  balloons,  it  is  eafily 
feen,  that  thofe  who,  in  purfuance  of  the  directi- 
ons in  the  memoir  upon  bleaching,  in  the  fécond 
volume  of  the  Annals  of  Chemiftry,  may  have 
ufed.  the  mattras,  the  neck  of  which  fooner  or 
later  muff  break  at  the  termination  of  the 
chimney  of  the  dome  of  the  furnace  there  re- 
commended, may  afterwards  ufe  thefe*  globu- 
lar veffels  with  advantage. 

J.  The  door  or  opening  to  the  fire-place.  * 

Inftead  of  glafs  bodies,  it  might  probably  be 
of  advantage  to  ufe  leaden  veffels  heated  by  a 
water-bath,  or  in  any  other  manner  which  would 
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not  endanger  the  fufion  of  thofe  veffels.  This 
danger  would  be  lefs  to  be  feared  when  manga- 
nefe  and  the  muriatic  acid  were  ufed  alone  ; 
but  veffels  of  this  kind  would  always  have  the 
difadvantage  of  not  allowing  the  operator  to  fee 
what  paffed  within  them,  as  he  may  with  glafs, 
nor  whether  the  veffels  were  well  cleaned.  Thefe 
two  inconveniences,  which  can  hardly  admit  of 
any  remedy,  unlefs  a glafs  could  be  fixed  in  the 
upper  part,  have  hitherto  prevented  me  from 
ufing  them,  though  they  might,  probably,  be  at- 
tended with  very  confiderable  advantages. 

K.  The  afh-hole  ; this  is  clofed  in  the  fame 
^ manner  as  the  aperture  of  the  furnace,  by  Aiding 
doors  ; or  more  Amply  as  has  been  deferibed  in 
the  explanation  of  the  furnace  exhibited  in 
plate  I. 

G.  A tube  of  lead  formed  all  of  one  piece, 
without  folder,  and  caft  at  one  Angle  pouring, 
or  feveral  fuccefiive  pourings  like  water  pipes  in 
capper  moulds.  It  may  alfo  be  caft  very  fliort 
at  one  fingle  pouring,  provided  it  be  made  thick 
enough  to  be  afterwards  drawn  out.  Thefe 
fuccefiive  drawings  reduce  its  thicknefs  to  a fin- 
gle line,  while  its  internal  diameter  is  kept  at 
feven  or  eight  lines,  which  proportions  are  very 
convenient.  This  pipe  is  fixed  in  the  pneumatic 
veffel  in  fuch  a manner  that  it  may  be  freely 

raifed 
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raifed  and  lowered  in  the  groove  L,  made  for 
this  purpofe  in  the  piece  which  fecures  it  on 
each  fide  in  its  place,  by  means  of  the  wooden 
pins  M. 

N.  Another  tube  for  a fécond  diflilling  appa- 
ratus, if  it  be  thought  fit  to  place  one  befide 
that  already  formed,  whether  for  the  purpofe  of 
obtaining  a high  degree  of  concentration  in  the 
oxygenated  acid,  or  great  fpeed  in  the  compofi- 
lion  of  the  gas,  on  account  of  the  hafte  required 
in  the  work. 

O.  Arms  of  the  agitator,  which  may  be  floped 
off  on  both  fides.  This  form  agitates  the  liquor, 
and  facilitates  the  abforption  of  the  gas  more 
effe&ually  than  any  other. 

P.  A focket  applied  to  the  arbor  Q of  the 
agitator.  If  tfie  pneumatic  veflel  be  conftrufted 

♦according  to  the  reprefentation  in  the  figure, 
and  the  explanation  given  in  the  chapter  IV.  the 
fockets,  R,  here  exprelfed  become  unneceflary, 
as  well  as  the  inverted  liages,  whether  they  be 
made  with  hoops,  as  at  S,  or  conflru£ted  of  thin 
wood-like  fieves,  as  at  T.  They  are  placed  in  this 
drawing  only  to  fhew  the  manner  of  difpofing 
them  in  cafe  they  fhould  be  preferred.  The 
crofs-pieces,  U,  of  the  bottoms  of  thefe  kind  of 
veffels,  placed  upon  cleats  fixed  to  the  ftaves  of 
the  veflel,  fliew  the  manner  in  which  they  are 

2 to 
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to  be  fixed,  with  wooden  pins,  that  they  may 
not  be  fubjeft  to  rife,  nor  become  loofe  in  any 
refpeft. 

X.  The  cover  of  the  pneumatic  veffel. 

Y.  A {tool  upon  which  the  veflel  itfelf  is 
fupported. 

Fig.  3.— Exhibits  the  manner  in  which  the 
hoops  of  thin  wood  are  joined  for  the  purpofe 
of  forming  the  inverted  veffels,  as  well  at  their 
terminations,  where  one  part  overlaps  the  other, 
as  upon  the  circumference  attached  to  the  bot- 
tom itfelf. 

a.  Wooden  nails  with  heads.  Oak  is  the  beft 
material.  The  extremities  of  the  hoop  of  thin 
wood  overlapping  each  other,  and  fecured  on 
each  fide  in  the  joint  of  their  ligature  with 
wooden  wedges. 

h.  The  extremities  of  the  circle  of  thin  wood 
lying  over  each  other,  and  confined  on  each 
fide  in  the  joint  of  their  ligature  with  wooden 
Wedges. 

Fig.  4. — The  manner  in  which  the  hoops  are 
put  on  which  hold  the  fmall  ftaves  of  the  fécond 
çonftrucdion  together.  The  circles  a are  kept 
together  without  binding,  merely  by  a fcarf  or 
notch  made  in  each  end.  Thele  hoops  are 
ftripped  of  their  bark. 
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c.  The  (laves.  Thefe,  as  well  as  the  bottoms 
themfelves,  may  be  made  of  yellow  deal. 

a . The  fcarfed  ends  of  the  hoops,  which  are 
turned  inwards. 

Fig.  5. — The  method  of  difpofmg  the  tranf- 
verfal  bars  to  which  the  bottoms  of  the  inverted 
veffels  are  fixed,  a the  crofs-bars.  h the  bottom 

1 

of  the  inverted  veffel.  c the  (laves,  d the  fcarfed 
hoops,  e wooden  pins  which  fix  the  bottom  of 
the  inverted  veflel  to  the  crofs-bar.  They  are 
rivetted  beneath,  by  fplitting  the  lower  point  of 
the  pin,  and  driving  a wedge  into  the  notch,  f 
a fmall  block  or  cleat,  fixed  to  the  (laves  of 
the  calk  with  wooden  pins,  g,  driven  flantways 
above  the  crofs-bar  to  keep  it  fleady  in  its  place. 

Fig.  6. — The  method  of  fixing  the  inverted 
vtffels,  which  have  a border  of  thin  wood  like  a 
fieve.  a the  hoop  or  circle  of  thin  wood  pinned 
to  the  circumference  of  the  bottom,  h heads  of 
the  pins  which  fix  the  circular  part,  c boards 
making  part  of  the  bottom,  but  left  of  a greater 
length,  in  order  that  they  may  be  fixed  down  to 
the  fupport  d. 

As  thefe  circles  of  thin  wood  are  not  likely  to  * 
join  exa£rly  to  the  circumference  of  the  bottom 
of  the  veffel,  they  mull  be  made  good  with  putty, 
after  previoufly  (lopping  the  larger  vacuities 
with  tow  driven  firmly  in.  Fitch  may  be  ufed 

i z inflead 


34$  Explanation  of  the  Plates > 

inflead  of  putty,  if  it  fhould  be  found  more  con- 
venient. 

Fig.  7 and  8. — Seftion  and  plan  of  the  veffel 
for  immerfing  linen,  hempen  or  cotton  thread. 
It  is  placed  on  rollers  or  trucks,  a , for  the  con- 
venience of  removal. 

A.  Bars  with  the  corners  rounded  off,  which 
are  fupported  at  each  end  in  a notch  or  mortice, 
B,  in  the-crofs  piece  c . 

d.  Skains  of  thread,  feparate  or  ranged  in 
bundles  of  two  or  three  only.  The  pofition  of 
thefe  muft  be  changed  once  or  twice  during  the 
immèrfion,  in  order  that  the  part  which  refis  on 
the  bar  may  be  fubjefted  in  its  turn  to  the 
aclion  of  the  oxygenated  muriatic  acid. 

E.  A pipe  of  lead  or  wood,  through  which  the 
veffel  is  filled  from  beneath.  If  the  acid  were 
to  be  poured  upon  the  thread,  it  would  bleach 
more  fpeedily  at  the  upper  part  than  elfewhere. 
Inftead  of  one  pipe  there  may  be  more,  or  the 
diameter  may  be  fufficientJy  large  for  the  fpeedy 
filing  of  this  veffel. 

F.  A funnel  through  which  the  bleaching 
liquor  flows  from  the  pneumatic  veffel.  In  flridt- 
nefs  it  may  be  fuppreffed,  and  the  apparatus  fo 
difpofed  that  the  cocks  from  that  veffel  may 
difcharge  themfelves  immediately  into  the  upper 
part  of  the  pipe,  which  mufl  be  fixed  withinlide 
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thé  veffel,  in  order  that  it  may  not  impede  the 
covering  and  uncovering.  The  cover  ought  to 
be  compofed  of  feveral  portions  or  frames  of 
glafs,  as  was  dire&ed  with  regard  to  the  veffel 
for  immerfing  piece-goods  * as  by  this  means 
facility  of  management,  and  fpeed  in  the  procefs, 
are  infured. 

G.  A fmall  door  or  Aiding  piece,  in  which  a 
plate  of  glafs  is  fet,  through  which  it  is  eafy  to 
obferve  the  progrefs  of  the  work.  This  may  be 
opened  from  time  to  time  to  examine  the  goods 
without  railing  the  covers. 

This  method  of  difpofing  the  fkains  of  thread 
in  the  oxygenated  muriatic  acid,  is  likewife  ap- 
plicable to  their  immerfion  in  the  fulphuric  acid  * 
when  either  of  thefe  liquors  is  exhaufted,  it  may 
eafily  be  drawn  off,  either  by  means  of  fyphons 
or  of  a cock  placed  near  the  bottom, 

Fig.  9.— Se£Hon  of  a veffel  for  immerfing 
piece-goods,  to  which  a pair  of  hooks  is  affixed. to 
wring  out  the  pieces  in  parts  at  a time,  particu* 
larly  if  of  confiderable  magnitude. 

A.  uprights,  which  may  be  eafily  adapted  to 
the  two  oppofite  fides  of  the  veffel  by  means  of 
the  two  clamps,  B,  which  are  fixed  to  the  veffel 
with  a hinge  on  one  fide  and  a ftaple  and  pin  on 
the  other  or  by  ftaple  and  pin  on  each  fide,  if 
2 3 intended 
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intended  to  be  applied  to  other  veffels.  The 
lower  ends  of  thefe  uprights  are  inferted  into 
holes  in  the  floor  or  pavement  of  the  workfhop. 
The  hook  D is  fixed  and  unmoveable.  The  hook 
E is  capable  of  revolving  upon  its  fhank,  the 
outer  end  of  which  is  fixed  by  plates  of  iron  and 
fcrews  to  the  levers  I. 

Theufe  of  this  aparatus  for  wringing  is  equal- 
ly applicable  to  the  bath  of  oxygenated  muriatic 
acid,  or  fulphuric  acid  or  lees,  or  the  macera- 
tions, &c. 

Fig.  10.— A tube  of  glafs  divided  into  feveral 
equal  parts  called  degrees,  it  is  of  ufe  to  afcer- 
tain  the  ftrength  of  the  oxygenated  acid.  This 
tube  is  eafily  made  out  of  any  cylindrical  bottle 
or  piece  of  tube,  the  lower  end  of  which  may  be 
fim ply  flopped  with,  a cork.  White  glafs  is  to 
preferred,  and  it  is  convenient  that  it  fliould  be 
about  an  inch  in  diameter. 

Fig.  ii. — A fmall  meafure  of  glafs,  tin,  lead,  or 
. pottery,  which  when  full  contains  the  quantity 
of  liquor  neceflary  to  form  one  of  the  degrees 
traced  on  the  external  furface  of  the  tube  with 
a flint  or  the  edge  of  a file.  The  trial  is  made 
by  pouring  one  of  thefe  meafures  of  the  oxyge- 
nated muriatic  acid  intended  to  be  proved  into 
the  veffel,  fig.  jo,  and  afterwards  obferving  how 

many 


Explanation  cf  the  Plates . 343 

many  of  the  fame  veflels  filled  with  indigo  b7ue, 
or  tin&ure  of  cochineal,  &c.  prepared  as  dire£l> 
ed  in  Chapter  IX — XIV,  it  will  difcolour.  From 
the  refultôf  the  experiment,  the  liquor  is  judged 
to  be  more  or  lefs  adapted  to  the  bleaching 
procefs. 
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APPENDIX  s 

OR, 

SUPPLEMENTARY  CHAPTER. 


i.  Nomenclature. 


V 


At  the  end  of  the  original  work,  the  author 
has  given  a fhort  table  of  fynonimous  terms,  to 
which  the  following  is  equivalent  : 


Scientific  Names . 


Names  in  the  Market^  or 
common  Names, 


Marine  or  muriatic  acid 
Oxygenated  muriatic  acid 

Nitric  acid  — 

,rj  . . r \ 

Sulphuric  acid  — 
Ammoniac  — 

Carbonate  of  ammoniac 
Alumine  — ■ 

Potato  ' 

Carbonate  of  potato 


Spirit  of  fait. 

Dephlogifticated  marine 
acid  of  Scheele. 

Spirit  of  nitre;  aqua 
fortis. 

Oil  of  vitriol. 

Spirit  of  fal  ammoniac 
with  lime. 

Sal  volatile. 

Pure  clay. 

Pearl  ato  (which  is  im« 
pure). 

Salt  of  tartar. 
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Scientific  Names,  Names  in  the  Market,  or 

common  Names, 

Soda  — — Barilla, 

Carbonate  of  Soda  * — Salt  of  foda. 

Sulphate  of  potafh  — Vitriolated  tartar. 

of  foda  — Glauber’s  fait, 

—■ , — - of  alumine  - — Aluiti. 

— of  iron  - — Copperas  ; green  vitriol. 

of  copper  — Vitriol  ; blue  vitriol- 

— — of  zinc  — - White  vitriol,  or  cop- 

peras. 

Acetite  of  copper  — Verdigris,  or  diftilled  ver- 

digris (if  in  crystals). 

Muriate  of  foda  * — Common  fea  fait 

Oxide  The  ruft  or  calx  of  * 

» metal. 

G . 

' • .*71 

2.  Me af ures  and  Weights, 

I have  not  been  able  to  difcover  the  laws  of 
graduation  of  the  areometer  of  Mofly,  which  is 
mentioned  in  this  work.  It  is  much  to  be  re- 
gretted that  all  meafures,  and  inftfuments  fof 
fpecjfic  gravity,  are  not  reduced  tp  tfce  ufuaï 
numbers  q£  the  tables  in  which  that  of  water  is 
taken  as  unity.  . : -'J 

Meajures  of  Temperature,  according  toReatimur’s 
fcale,  are  reduced  to  that  of  Fahrenheit  by  this 
Rule  : Multiply  the  degrees  by  9 -,  divide  the  pro 
du£t  by  4,  and  to  the  quotient  add  32,  if  the 

temperature 
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temperature  be  above  the  freezing  water  point; 
or  otherwife,  if  below  freezing,  take  the  quo- 
tient from  32.  The  fum  or  remainder  will  be 
the  degree  fought. 

Meajures  of  Length.  The  old  French  meafures 
of  length  are  ufed  throughout  this  treatife.  The 
Paris  foot,  compared  with  the  Englifh  (Philo A 
Tranf.  1768),  is  as  1.06575  to  1,  which  anfwers 
to  fomewhat  more  than  12  inches  and  three 
quarters  Englifh.  The  Paris  ell  (aune)  being 
44.  French  inches,  will  therefore  meafure  46.89 
Englifh  inches,  or  rather  more  than  46  inches 
and  feven  eighths.  Whenos  5 Paris  ells  are 
very  nearly  equal  to  6|  Englifh  yards,  the 
latter  quantity  being  lefs  than  half  an  inch 
Jhorter. 

‘Meafures  of  Capacity . The  Paris  pint  is  2.017 
Englifli  wine  pints,  or  a little  more  than  a quart  5 
and  the  muid  of  wine  280  pints,  or  very  nearly 
70-j  gallons.  The  feptier  or  chopine  is  half  a 
pint.  In  corn  meafure  of  Paris,  3 bufhels  make 
1 minot  ; 2 minots,  1 mine  ; 2 mines,  1 fep- 
tier ; and  12  feptiers,  1 muid.  The  muid  is 
not  quite  52  Winchefter  bufhels. 

Weights.  The  Paris  pound  is  7561  Englifli 
grains,  or  one  pound,  one  ounce,  and  24^ 
grains  avoirdupois. 

Money . The  livre  is  commonly  reckoned  at 

ten 
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ten  pence  Englifh,  and  is  divided  into  20  fols^ 
each  confifting  of  12  deniers  *. 

With  regard  to  the  articles  made  ufe  of,  the 
oil  of  vitriol,  or  fulphuric  acid,  may  be  rated 
at  6fd  per  lb.;  fait,  at  if  per  lb.;  manga- 
nefe,  about  one  penny  per  pound  5 pearlafh., 
6d.  per  lb.;  fpap,4l.  per  cwt.  ; coals  and  other 
fuel  very  different  in  price,  according  to  thé 
fituation  of  the  manufactory* 

3.  Observations  on  the  Procefs . 

The  new  method  of  bleaching,  for  which  we 
are  undoubtedly  indebted  to  Berthollet,  in  his 
application  of  the  oxygenated  acid,  firft  dif- 
covered  by  Scheele,  to  this  ufeful  purpofe,  was 
very  fpeedily  introduced  into  our  manufactories 
at  Glafgow  and  Manchefter,  and  has  fince  been 
very  generally  adopted  in  Ireland,  Germany,  and 
France.  Some  of  our  bleachers  in  Ireland  im- 
merfe  one  thoufand  pieces  daily.  The  obftacles 
which  at  firft  impeded  the  progrefs  of  this  new- 
aft  arofe  from  the  prejudices  of  bleachers,  their 
ignorance  in  chemiftry,  and  the  real  difficulties 

* For  the  new  weights,  meafures,  and  money  of  France, 
•which,  however,  are  not  ufed  in  the  foregoing  treatife,  fee 
Nicholfon’s  Philof.  Journal,  X.  199. 


of 


Appendix.  349 

of  the  procefs  *,  the  chief  of  which,  as  is  very 
ftrikingly  fhewn  by  our  author,  confided  in  the 
intolerable  exhalations  of  the  oxygenated  acid, 
which  rendered  it  nearly  impoffible  and  highly 
dangerous  for  any  workman  to  handle  the  goods 
during  the  immerfion,  while  it  feemed  no  lefs 
impraticable  to  contrive  a clofe  apparatus,  in 
which  the  goods  fhould  be  expofed  through  all 
their  parts  to  an  equal  aftion  of  the  bleaching 
liquor.  Various  contrivances  were  tried  with, 
little  fuccefs,  till  it  was  difcovered  that  an  ad- 
dition of  alkali  deprived  the  liquor  of  its  pun^ 
gent  effluvia,  but  left  it  in  pofleffion  of  its 
bleaching  power.  It  feems  to  have  been  gene- 
rally thought  that  the  only  inconvenience  of 
this  addition  was  the  expence  of  the  alkali  ; but 
Mr.  Rupp  f,  in  a late  excellent  memoir,  has 
fliewn  that  the  ufual  addition  of  one  pound  of 
pearlafh  to  the  liquor  for  every  three  pounds 
of  fulphuric  acid  in  the  mattras,  renders  the 
bleaching  upon  an  average  i $ per  cen\  lefs  ef- 
fectual, which,  with  the  coft  of  the  alkali,  adds 
40  per  cent,  to  the  coft  of  the  unfaturated  liquor. 

* Mr.  Watt  at  Glafgow,  and  Mr.  Henry  and  Mr.  Cooper 
at  Manchefter,  were  among  the  firft  by  whofe  exertions  this 
art  was  introduced. 

f Manchefter  Memoirs,  v.  Parti,;  or  Nicholfon’s  Jour* 
n^l,  II.  368. 
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The  fame  ingenious  cliemifl  has  propofed  a 
machine  for  the  gradual  and  regular  expofure 
of  the  furface  of  piece-goods  to  the  bleaching 
liquor  in  a clofed  vefiel.  It  confifts  of  two  rol- 
lers, upon  one  of  which  the  cotton  is  wound, 
and  from  which  another  roller  draws  it  by 
means  of  a winch.  During  this  aclion,  the 
evolved  face  is  expofed  to  the  liquor,  and  when 
all  the  cloth  is  thus  wound  off,  it  is  rolled  baek 
again  upon  the  original  cylinder,  to  which  the 
handle  is  for  that  purpofe  fhifted.  It  does  not, 
however,  appear  that  the  inventor  has  ever  ufed 
his  apparatus,  and  l very  much  fear  that  the 
piece  would  run  endways  upon  the  cylinders  fo 
as  to  defeat  the  operation  *, 

Mr.  Rupp  found  the  bleaching  liquor  to  be 
always  flrongeft  when  the  diftillation  was  car- 
ried on  very  flowly,  and  that  this  ftrength  is 
much  increafed  by  diluting  the  fulphuri#acid 
more  than  is  ufually  done.  The  following  pro- 
portions afforded  the  ftrongefi:  liquor  : three 
parts  manganefe,  or  more  or  lefs,  according  to 
its  quality;  eight  parts  common  fait  ; fix  parts 
oil  of  vitriol  ; and  twelve  parts  water. 

The  author  of  the  prefent  treatife  mentions 

* On  this  fubje&,  which  is  the  chief  difficulty  in  cylinder 
printed,  fee  the  Journal  kft  quoted,  I.  23. 
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lime  as  a fubftitute  for  alkali  in  the  bleaching 
liquor,  but  without  particularly  infilling  upon 
it  as  polfeffing  faperior  advantages.  Our  bleach- 
ers, however,  doubtlefs  from  experience,  at 
lealt  in  point  of  cheapnefs,  fet  a conliderable 
value  upon  it.  Mr.  Turner,  of  Darnly,  near 
Glafgow,  obtained  a patent  * in  January,  1798, 
for  the  foie  ufe  of  this  earth  in  a date  of  me- 
chanical fufpenfion  in  the  bleaching  liquor,  and 
has  even  received  premiums  or  rents  from  other 
bleachers  for  permiffion  to  ufe  his  method.  But 
I underdand  that  the  validity  of  this  grant  is 
likely  to  be  conteded. 

* See  Repertory  of  Arts,  ix.  303. 


THE  END. 
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